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Metropolitan Water and Sewerage Board. 



To the Honorable the Senate and House of Representatives of the Commonwealth 

of Massachusetts in General Court assembled. 

The Metropolitan Water and Sewerage Board, established under 
the provisions of chapter 168 of the Acts of the yea r 1901^ respect- 
folly submits its 

FIRST ANNUAL REPORT. 

The Metropolitan Water Board and the Board of Metropolitan 
Sewerage Commissioners were consolidated by the said Act of the 
year 1901, which was approved and took effect on March 20. The 
present report is made to embrace the work and operations of the 
Metropolitan Water Board for the period beginning with January 1, 
1901, the date of its last annual report, to March 20, 1901 ; and 
of the Board of Metropolitan Sewerage Commissioners for the period 
beginning with October 1, 1900, the date of its last annual report, 
to March 20, 1901 ; and of the Metropolitan Water and Sewerage 
Board from its organization to and including December 31, 1901. 
The previous report of the Water Board was the sixth annual report, 
and of the Sewerage Commissioners the twelfth annual report. 

I. ORGANIZATION AND ADMINISTRATION. 
(1) Board, Officers and Employes. 

Prior to the consolidation of the two Boards, the Metropolitan 
Water Board consisted of Henry H. Sprague, chairman, Wilmot R. 
Evans and Henry P. Walcott, M.D. ; and the Board of Metropolitan 
Sewerage Commissioners consisted of James A. Bailey, Jr., chair- 
man, Tilly Haynes and George A. Kimball. 

The consolidated Board was constituted by the appointment of 
Henry H. Sprague, chairman, Henry P. Walcott, M.D., and James 
A. Bailey, Jr. William N. Davenport was appointed secretary and 
executive officer of the Board, and Alfred F. Bridgman, auditor and 
purchasing agent. Prior to the organization of the new Board, Mr. 
Davenport and Mr. Bridgman had served in the same capacities in 
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the Water Board. Herbert E. Brayton held the position of clerk 
and auditor of the Sewerage Commission prior to the consolidation. 

The administrative office force has comprised a book-keeper, two 
assistant book-keepers, an assistant in auditing, a paymaster, a 
supply clerk, two general clerks, four stenographers, a telephone 
operator, two messengers, a janitor and a fireman. 

Alfred C. Vinton, conveyancer, and George D. Bigelow, assistant 
conveyancer, of the Water Board, have continued in charge of the 
work of conveyancing of the consolidated Board. They have been 
assisted by Miss Alline E. Marcy, title examiner, and by one ste- 
nographer, and, for a portion of the time, by two stenographers. It 
has been necessary to employ Miss Celia M. Tibbetts a part of the 
time for service at the Worcester Registry of Deeds. 

Frederic P. Stearns, the chief engineer of the Water' Board, was 
appointed chief engineer of the consolidated Board, with special 
charge of the Water Works. 

Joseph P. Davis, Alphonse Fteley and Hiram F. Mills have been 
continued as consulting engineers. 

For the Water Works the following have also been continued in 
charge of the various departments : Dexter Brackett, engineer of 
Distribution Department; Desmond FitzGerald, engineer of Sud- 
bury Department; Thomas F. Richardson, engineer of Dam and 
Aqueduct Department; Hiram A. Miller, engineer of Reservoir 
Department ; Horace Ropes, engineer of Weston Aqueduct Depart- 
ment ; and Alfred D. Flinn, principal office assistant. 

The engineering force employed on the Water Works, in con- 
struction and maintenance, has, upon the average during the year, 
comprised, in addition, 9 division engineers, 33 assistant engineers 
and others in various engineering capacities and as sanitary in- 
spector, clerks, stenographers and messengers, to the number of 
120, — in all, 162. The maximum engineering force employed at 
any one time during the year on construction and maintenance was 
190. 

There have also been employed inspectors, other than engineering 
inspectors, to the maximum number of 12. Day-labor forces under 
the general supervision of the engineers and the immediate direction 
of foremen, varying in numbers from time to time, have been em- 
ployed in pipe laying, in general improvements and repairs and in 
the performance of minor operations. 
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In addition, a regular maintenance force has been required at the 
pumping stations and upon the reservoirs, aqueducts, pipe lines and 
other works, numbering upon the average during the year 185. 
This force at the end of the year numbered 170, and was distributed 
among the various departments as follows : Distribution Depart- 
ment, 100 ; Dam and Aqueduct Department, 16 ; Sudbury Depart- 
ment, 54. 

The maximum number of men employed upon contracts by the 
various contractors upon the Water Works during the year was for 
the week ending August 24, when the number amounted to 2,668. 

William M. Brown, the chief engineer of the Sewerage Commis- 
sion, was continued by the new Board as engineer of the Sewerage 
Works. 

He has been assisted by 5 division engineers who have been in 
charge of the various sections of sewer construction, 12 assistant 
engineers, and 78 others who are employed in various engineering 
capacities, and as clerk, stenographer and messenger in the depart- 
ment. The maximum engineering force employed at any one time 
during the year on construction and maintenance of the works was 
108. 

There have also been employed inspectors, other than engineering 
inspectors, to the maximum number of 26. Day- labor forces under 
the general supervision of the engineers and the immediate direction 
of foremen have been employed in making connections between ex- 
isting Metropolitan sewers ftnd the sections of the sewerage works 
recently completed in Chelsea, Maiden and Melrose, in construction 
of parts of Section 60 in Melrose, which had been abandoned by the 
contractor, and, in Section 67, the pipe crossing of Stony Brook in 
Hyde Park. 

The maintenance force required for the Sewerage Works, exclu- 
sive of engineers before enumerated, has upon the average numbered 
79. This force at the end of the year numbered 83, and was dis- 
tributed between the two departments as follows : South Metropol- 
itan System, 6 ; North Metropolitan System, 77. 

The maximum number of men employed upon contracts by the 
various contractors upon the Sewerage Works during the year was 
for the week ending September 7, 1901, when the number amounted 
to 1,516. 
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(2) Offices and Buildings. 

The office of the Metropolitan Water and Sewerage Board was 
established in the buildings numbered 1 and 3 Ashburton Place, at 
the corner of Somerset Street, which had been occupied at the 
beginning of the year under a lease made by the Water Board. In 
these buildings are located, also, the offices of the secretary, the 
auditor and the conveyancers, and the main engineering office of 
the Metropolitan Water Works. The engineering department of 
the Sewerage Works has continued to occupy a portion of the rooms 
in the Pemberfcon Building where the Sewerage Commissioners had 
been located since January 1, 1901. 

The headquarters of the Wachusett Reservoir and Wachusett Dam 
and Aqueduct departments of the Water Works have been main- 
tained in the office building in Clinton. Branch offices of the Wa- 
chusett Reservoir Department have been maintained at the North 
Dike in Clinton, at Sawyer's Mills in Boylston and in West Boyls- 
ton, and a fourth was established in May in the easterly part of 
West Boylston. For the work of the Wachusett Dam and Aque- 
duct Department a branch office has been maintained at the dam. 
The main office of the Weston Aqueduct Department has remained 
in Saxonville, and branch offices have been located in Framingham 
Centre, Wayland and Weston. Headquarters of the Distribution 
and Sudbury departments have been maintained in Boston. For 
the Sudbury Department a branch office has been maintained at 
South Framingham. The headquartert for the maintenance depart- 
ment of the Water Works in the northern part of the District have 
been in buildings recently erected in the Glenwood Pipe Yard in 
Medford, where there are offices, shops, store rooms and stables. 
The maintenance force for the southern portion of the District is 
located in buildings at the Chestnut Hill Reservoir. 

There are also maintained, in connection with the Water Works, 
the Chestnut Hill high-service and low-service pumping stations ; 
the Spot Pond, Arlington and West Roxbury pumping stations ; the 
Clinton sewerage pumping station at Clinton ; the Mystic pumping 
station at Medford, not now operated ; as well as the gate-houses at 
the several reservoirs, dwellings for attendants, and various other 
buildings for operating purposes. 

There have been maintained, in connection with the construction 
of the Sewerage Works, branch engineering offices at Forest Hills, 
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East Milton, Hyde Park, Hough's Xeck and Melrose. In addition 
to the above, twenty-two portable booths have been in use along the 
line of the work. For the operation of the works there have been 
maintained the Deer Island, Charlestown, East Boston, Alcwife 
Brook and Quincy pumping stations. 

(3) Conveyancing. 

The conveyancers of the Water Board had charge of the examina- 
tion of titles and the preparation of deeds, instruments and other 
papers required in the acquisition of real estate, a work which, 
previous to the consolidation of the two Boards, was performed for 
the Sewerage Commission by attorneys appointed by the Attorney- 
Genera!. Since the consolidation the former conveyancers have 
performed the entire work. 

Considerable increase in the work of conveyancing has been made 
by the addition of the titles connected with the real estate acquired 
for the high-level sewer and the lands which are embraced in the 
line of the Weston Aqueduct. 

Titles have been completed and the necessary papers drafted in 
133 cases of settlement. Of these settlements, 106 were on account 
of the Water Works and 27 on account of the Sewerage Works. 
In the larger part of the Worcester County cases the preliminary 
examination of titles had been made, and it was necessary only to 
revise the titles to date, and to draft and obtain the necessary deeds 
and other instruments attending the settlement. The lands acquired 
along the line of the Weston Aqueduct were mostly in the county 
of Middlesex, and new examination of titles had to be made ; and 
the same was the case with the sewerage titles, which were princi- 
pally in the counties of Suffolk and Norfolk. 

The conveyancers have also been called upon to prepare 20 instru- 
ments of taking, — 15 for the Water Works and 5 for the Sewerage 
Works, by which were acquired 146 estates. 

One. road location and two discontinuances of 4 roads and parts 
of 8 other roads were drafted for the Water Works. 

There were pending on January 1, 1902, 43 cases in process of 
settlement. In about one-half of these the papers had been pre- 
pared and sent out for execution, but for various reasons there was 
some delay in returning them ; in other cases delay was occasioned 
by the absence of parties, probate proceedings and the defects of 
titles ; and an unusual number of settlements y*\vs> sfis&\fc& \\\ *^a 



6 METROPOLITAN WATER [Pub. Doc. 

month of December. The total number of settlements on account 
of the Water Works was 133, as against 116 made in the preceding 
year. For the Sewerage Works 7 settlements were effected before 
the consolidation, and 31 have been effected since the consolidation 
of the two Boards. 

A detailed statement of the various takings and settlements is 
given hereafter. 

The conveyancers have been called upon to do a considerable 
amount of work for the Attorney-General in cases for which peti- 
tions or suits for damages have been brought. 

II. WATER WORKS — CONSTRUCTION. 

(1) Wachusett Dam and Reservoir. 

(a) Wachusett Dam. 

Prior to the beginning of the year, but little actual work had been 
accomplished under the contract for the building of the Wachusett 
Dam, which was executed on October 1, 1900. Considerable prog- 
ress had then been made in the erection of the air-compressor plant, 
in the building of cableways, and in the installation of other portions 
of the plant for carrying on the necessary work of excavation. The 
compressor plant was completed early in the year, and the work of 
excavation was vigorously carried on. In the meantime, great 
progress had been made in opening up the quarry and the taking 
out of stone to be used in the construction of the dam. Excavation 
for the bed of the structure had been so nearly completed that a be- 
ginning of masonry work was made by the laying of the first stone 
on June 5 ; and, though considerable other excavation was made 
after that date, the laying of the stones which are to constitute the 
dam has been continuously carried on, so that at the end of the 
year, in addition to the installation of a complete plant for the work, 
masonry to an extent of more than 28,000 cubic yards has been laid, 
and for a considerable extent of surface this had reached a height of 
more than 40 feet above the rock bed. 

The progress justifies the expectation that, in accordance with the 
contract, the dam will be constructed to such a height that, by the 
spring of 1903, considerable water can be stored behind it. No- 
vember 15, 1904, is the date fixed for the entire completion of the 
contract. 



-■*•. 
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The contract price for the erection of the dam, according to the 
quantities estimated, was $1,603,635.00. Work has already been 
accomplished to an amount of $190,218.24. 

(6) Wachusett Reservoir. 

The work of removing the soil from the bottom of the Wachusett 
Reservoir has rapidly progressed during the year. Of the total 
amount of soil to be removed, estimated at 6,900,000 cubic yards 
from 4,200 acres, 3,588,648 cubic yards, or 52 per cent, of the 
whole, had been removed on December 31, 1901, and 2,116 acres 
had been stripped. During the year 1901, 1,309,925 cubic yards 
were removed and 1,358 acres were stripped. The removal of more 
than one-half of the remainder of the soil is provided for under 
existing contracts. Nearly all of the soil so removed has been used 
in the construction of the North Dike, the small amounts of 167,389 
cubic yards having been taken for road embankments and 2,420 
cubic yards for shallow-flowage areas. The soil is loaded into cars, 
either directly or after carriage in dump carts, and hauled by loco- 
motives or up inclines to the dike. 

The larger part of the area which has been stripped during the 
year is in the town of Boylston, but the stripping has proceeded so 
far as to take in a small portion of the easterly part of the town of 
West Boylston. Small areas in the town of Clinton have also been 
stripped during the year. 

At the North Dike the secondary cut-off trench has been com- 
pleted, and the main cut-off trench, which had been excavated and 
partially filled, has been substantially completed. About two-thirds 
of the entire amount of soil filling required for the construction of 
the North Dike has been deposited, and a considerable portion of 
the embankment has been completed on the water side of the dike, 
ready for the slope paving. 

During the year, in West Boylston, 2 mills, 1 hotel, 1 hall, 53 
dwellings and 14 barns have been torn down, removed or destroyed, 
making a total of 150 buildings which have so far been disposed of. 
Considerable work has been required for the repairing of buildings 
which are retained, and which are, in general, rented to people em- 
ployed upon the work. 
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(c) Location, Construction and Discontinuance of Roads. 

The location *of a new road to be built across the reservoir in 
West Boylston, connecting Sterling and Lancaster streets, on the 
northerly side of the reservoir, with Worcester Street, on the south- 
erly side, has been determined, and the location has been agreed to 
by the County Commissioners. 

During the year discontinuances have been made of 12 public ways, 
or parts of ways, in the towns of Boylston and West Boylston. 

It has been necessary to keep several of the roads, discontinued 
in this or preceding years, in condition for travel, for the purposes 
of the Board and of contractors, and considerable repairs have been 
required. Much work has also been done in the making of surveys 
for the relocation of roads at the upper end of the reservoir, which 
are to take the place of those hereafter to be discontinued. 

The following is a list of roads, with dates of discontinuance, 
which have been discontinued in the year 1901, on account of the 
work of construction in the Wachusett Reservoir : — 



LOCATION. 



Description. 



Date of 
Discontinuance. 



Boylston, 



. • 



Boylston, 



. . 



... 



Boylston, 



Boylston, 



West Boylston and 
Boylston. 

Boylston and West 
Boylston. 

Boylston, . • 



Boylston and West 
Boylston. 

West Boylston, . 



Boylston, 



• • 



West Boylston and 
Boylston. 



Boylston, 



. . 



Tbat part of the River Road between the southerly end 
of the part discontinued December 80, 1899, and the 
new highway from Boylston to Clinton. 

That part of the old road from Sawyer's Mills to West 
Berlin leading easterly from the southerly end of that 
part of the River Road discontinued December 30, 
1899, to the new highway from Boylston to Clinton. 

Road leading southerly from the old road from Sawyer's 
Mills to West Berlin to the road from Sawyer's Mills 
to Berlin. 

That part of the road from Sawyer's Mills to Berlin be- 
tween the River Road and the new highway from 
Boylston to Clinton. 

That part of Bast Main Street and its continuation in 
Boylston and the 8car Bridge Road between Beaman 
Street and land of Lyman P. Kendall. 

Part of the road from Sterling to Boylston Centre lead- 
ing southerly from Bruce Street to Scar Bridge Road. 

That part of the road from West Boylston to Clinton be- 
tween the continuation of East Main Street in Boylston 
and the road to Sterling. 

That part of the Dover Road between the easterly line of 
the new Shrewsbury Road and land of Lyman P. Ken- 
dall. 

The short curved road between Temple Street and the 
Dover Roqd. 

Road running northeasterly from the Dover Road to Scar 
Bridge. 

Temple Street in West Boylston and the continuation 
thereof called the Sand Hill Road in Boylston to land of 
John N. Flagg. 

A short curved road leading easterly from the new 
Shrewsbury Road to the Sand Hill Road. 



June 1, 1901. 
June 1, 1901. 

June 1, 1901. 

June 1, 1901. 

June 1, 1901. 

June 1, 1901. 
June 1, 1901. 

June 1, 1901. 

June 1, 1901. 
June 1, 1901. 
June 1, 1901. 

June 1, 1901. 
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(d) Relocation of the Central Massachusetts Railroad. 

As the result of conferences which have been had during the year 
with the authorities of the Boston & Maine Railroad, formerly 
the lessee, now the owner, of the Central Massachusetts Railroad, 
additional surreys have been made for the purpose of determin- 
ing upon the relocation of the railroad around the basin. No 
definite arrangement has been reached, but it is expected that an 
agreement between the Board and the railroad company will early 
in the year be effected, and that the construction of the new portion 
of the railroad will be begun. Great speed will be required in 
order to complete the work by the time when it will become neces- 
sary to abandon the old road-bed for the beginning of the filling of 

the reservoir. 

(e) Clinton Catholic Cemetery. 

The "work of the removal of the bodies from the St. John's Catholic 
Cemetery in Clinton, which was included within the limits of the 
proposed reservoir, to the new cemetery in the town of Lancaster, 
had been substantially completed in the year 1900. In the progress 
of the more extensive excavations which were made a few additional 
bodies were found, and were removed by the representatives of the 
Cemetery Association. The total number of bodies removed was 
3,872. 

There is a balance due, under the tripartite agreement made be- 
tween the Board, the Roman Catholic Bishop of Springfield and the 
St. John's Catholic Cemetery Association. The Board has been 
ready for the final settlement and to pay the balance due under the 
agreement, and to convey the lands held by it and included within 
the new cemetery lot to the St. John's Catholic Cemetery Associa- 
tion, as called for, on the receipt of a deed of the old cemetery lot, 
and a release of all claims and damages as provided. 

(f) Sanitary Inspection of Watershed. 

The watershed of the South Branch of the Nashua River above 
Clinton has been divided into districts, according to the natural 
drainage line of the brooks, and a careful inspection has been made 
of each of these districts as to the sources of pollution, and many 
cases of pollution arising from defective house drainage and other 
causes have been remedied. A constant examination and inspection 
of the camps of the laborers and of other buildings withiw tk& Vns&fe. 
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h*v* I0&& nsuie by the BKf&ml xasfMetor. I>r. J. J. Goodwin of 
CHaio*, Th* jre&enti health of the y*ap*t readht? <m the water- 
•h^d and of the laborer* who have bees, employed within the site of 
th* rwrrrAr ha* been good. Few eases of eocLtaskxis diseases hare 

oewrred, 

^2) lKPftOVEME5T OT LaXX OjCHHTaTE- 

The Board wa* required, by chapter 50& of the Acts of the year 
YM>\, width was approved on June 14, 1901. to cause those por- 
tion* of Lake Cochhuate which had formerlv been Snake Brook 
Mead/yw and Pegxn Brook Meadow to be cleaned and excavated to 
* level of 3 feet above the bottom of the aqueduct issuing from the 
lake, and the hank* of the meadows to be improved so that the mud 
deposit* should not be exposed at low stages of the water. The Act, 
however, provided that the amount to be expended should not exceed 
$100,000, and that, if the Board should find it impossible to ex- 
cavate the meadow* to the depths specified and to carry out the other 
provisions of the Act for that sum, then the Board should accom- 
plish a* much work a* could reasonably be done for the said sum of 
♦100,000, Jt wa* further required that the work should be per- 
formed within two years from the passage of the Act. 

The Act called for an excavation of the meadows to a level of 
practically 10 feet below high water. The area included in these 
meadow* had formerly been comparatively dry, but by the raising 
(4 the water of the lake many years ago they were covered with 
water to a depth of about 6 feet when the lake was full. Conse- 
quently, when the water of the lake was drawn down in periods of 
drought or large consumption, the mud surfaces were exposed and 
odor* aro*e from the exposure of the mud. 

The engineer* of the Board had proposed to remedy the existing 
trouble* by the maintenance of dams at the outlet of the meadows 
(luring the period* when the lake was drawn down, and had been of 
the opinion that the offensive conditions could be overcome by the 
expenditure of a comparatively small amount of money. 

Preparation* were begun immediately after the passage of the Act 
for the Hpeedy pronceution of the work in accordance with its re- 
quirement*. The work was rendered more difficult on account of 
the neec**ity which exists to husband all the resources of the water 
Niipply until the completion of the Weston Aqueduct, and from the 
fact that the work could only be effectively carried on during the 
period when the water of the lake was drawn down for the purposes 



No. 57.] AND SEWERAGE BOARD. 11 

• 

of consumption. It is also especially difficult, during the prosecu- 
tion of the work, to make proper provisions to prevent the pollution 
of the water supply. 

The large rainfall of the summer prevented early active operations 
upon both areas, and it was determined to complete during the season 
only the improvement of the Snake Brook Meadow, the smaller one, 
and to confine the work upon the Pegan Brook Meadow to such 
preliminary operations as could be carried out during the year. 

(a) Snake Brook Meadow. 

A dam was erected by day labor at the outlet of the Snake Brook 
Meadow in the latter part of August, so as to separate the meadow 
from the main body of water in the lake ; Snake Brook was diverted, 
at a point above the meadow, from its natural course, so as to flow 
away from the lake ; and the water pumped from the meadow was 
also diverted from the lake. A contract was made for the excava- 
tion of the mud and for the gravelling of the embankment about the 
shores. In the prosecution of the work a sandy bottom was found 
in places at a somewhat higher level than that of the depth proposed 
to be reached ; otherwise the mud was excavated to a level only 9 
feet below high-water mark, as it was estimated that it would, be 
impossible to carry the excavation to the depth proposed by the Act 
within the limit of money authorized. The improvement had been 
substantially completed at the end of the year, and little remains to 
be done except the gravelling of the enibankments and finishing of 
the surface alongside. 

(b) Pegan Brook Meadow. 

It is proposed to make the improvement of the Pegan Brook 
Meadow by the excavation of the mud and the disposal of the material 
in embankments along the shores, which are to be faced with gravel, 
in a manner similar to that carried out in the Snake Brook Meadow. 
Much preliminary work has been accomplished, so as to carry on the 
work as speedily as possible. A temporary dam has been built, with 
a sluiceway, in order to separate the meadow from the lake. Pumps 
have been put in place and in operation, and the digging of a drain- 
age ditch through the middle of the meadow has been begun. It is 
expected that the improvement can be substantially accomplished 
during the coming year and the following spring, within the time 
limited by the Act. 
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(3) Chesty ut Hull and Spot Pond Pumping Stations. 

The low-service pumping station at Chestnut Hill and the high- 
service pumping station at Spot Pond were both finally completed 
early in the year, and the grounds about them were put in order. 
The three new engines at the Chestnut Hill station and the one new 
engine at Spot Pond, which had been previously put in operation, 
received their final finishing and were accepted after the making of 
the official tests required. 

The expenditures on account of the Chestnut Hill low-service 
pumping station, exclusive of those for engineering, have been, for 
building and appurtenances, $223,613.22; for engines, boilers and 
their connections, $195,399.03, — a total of $419,012.25. 

The ex{>enditures on account of the Spot Pond pumping station 
have in like manner been for building and appurtenances, $129,- 
811,79 ; for engines, boilers and their connections, $137,846.45, — 
a total of $267,658. 24. 

(4) Fobbes Hill Reservoir and Standpipe at Quincy. 

The reservoir at Forbes Hill in Quincy, which was in process of 
construction at the date of the last report, has been finished and put 
into service. The granolithic walks around it have been laid, and 
the surfacing and seeding of the embankments have been accom- 
plished. This reservoir is in the form of a rectangle, about 340 feet 
long and 160 feet wide at the high-water line, with sloping sides, 
both bottom and sides being covered with concrete. The area of 
water surface is 1.23 acres, the depth of the water when full is 17 
feet, and it has a capacity exceeding 5,000,000 gallons. 

The steel standpipe erected in connection with the reservoir was 
finished in the year 1900, and the construction of a masonry tower 
enoircling the standpipe was begun during the current year, but, 
owing to delay in obtaining necessary granite, its completion has 
been delayed, but it will be finished early in the coming year. 
When completed, the tower will be provided with an observation 
roof to be reached by a spiral staircase. The tower will be 46 feet 
in diameter at the base and 75 feet high ; and its roof, which will, 
in accordance with the agreement made with the city of Quincy, be 
open to visitors, will command a view of the country for many miles 
around. 
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(5) Stoneham Pipe Lines and Bear Hill Reservoir. 

The agreement made with the town of Stoneham, upon its admis- 
sion into the District, required the laying of pipe lines in order to 
make connection with the water system of the town : and also the 
building of a reservoir on Bear Hill in the Middlesex Fells, in order 
to furnish water at a greater pressure for the town than would be 
supplied by the Fells Reservoir. Accordingly, a pipe has been 
laid from the Spot Pond pumping station around the northeasterly 
end of Spot Pond to the junction of Main and South streets in 
Stoneham, and thence one branch laid to the Bear Hill Reservoir 
and another to Stoneham Square to a connection with the main pipe 
of the town. The entire length of pipe line laid was 12,216 feet. 
The line to Stoneham Square was completed and the town of Stone- 
ham supplied with water on October 21. 

The building of the reservoir near the summit of Bear Hill was 
begun and brought nearly to completion during the year. This 
reservoir is built across a depression in the rocky ridge forming the 
hill at a height 137 feet above the surface of Spot Pond. All of the 
earth, beside considerable rock, was excavated from the area en- 
closed, and the reservoir has a capacity to hold 2,000,000 gallons 
of water. Connection was made with the pipe line from Spot Pond, 
and the work was so far advanced at the end of the year that the 
reservoir was partly filled with water. 

(6) Weston Aqueduct and Reservoir. 

The surveys and other preliminary work had been begun at the 
end of the preceding year, and had so far advanced in the early 
spring of this year that it was possible to determine the final location 
and design of the aqueduct. The aqueduct extends from the Sud- 
bury Dam in Southborough through portions of Framingham, Way- 
land and Weston, a distance of 13.44 miles. Of this distance, 9.14 
miles will be of covered masonry, built in open trench, 2.30 miles 
in five different tunnels, 1.02 miles in open channel and reservoir, 
and the remainder in pipe lines, to connect at the beginning with the 
Sudbury Reservoir, and steel siphon pipes across the valleys of the 
Sudbury River and of Happy Hollow in Wayland. The aqueduct 
will in general be of horse-shoe form, like that of the Wachusett 
Aqueduct, and will have a capacity of 300,000,000 gallons daily. 
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Land* and easements for the construction of a laree joni<L of 
the aqueduct were acquired in May. and contracts were made f:*r the 
eonat ruction of the portion • of tbe aqueduct which woui-i r^.-^ine 
the longest time for their completion. Tbe work of construction 
embrace* 15 Miction*, and at the end of the Tear contract* haul ?«een 
entered into for the construction of about £3 per cent, of the entire 
length '»f the aqueduct. 

An equalizing reservoir is to I* hoilt near the eastern or lower 
end of the aqueduct in the town of Weston. A site suitable frr the 
purpose was found in the valley about a mile from the terminal 
chamber which is in the easterly part of Weston near the Charles 
River. The reservoir, including a short open channel connected 
with it, has an area of 6»>.C acres, and will have a total available 
capacity exceeding 200,000,000 gallons. The soil and organic mat- 
ter are to lie removed from the deeper portions of the reservoir area, 
and other material is to be excavated and deposited upon the adja- 
cent land, so that in no case shall there be a less depth than 1 1 feet. 

The work requires tbe building of 39 culverts for streams, beside 
others which will be required for the crossing of roads and private 
way*, 15 crossings of public highways and 49 private crossings. 
The work also requires the building of several structures for siphon 
chamber*, screen chambers, gate-houses and terminal chamber. 

Pipes will be laid to convey the water from the termination of 
the aqueduct in Weston by gravity to Spot Pond and to other parts 
of the Metropolitan District. 

At the end of the year about 23 per cent, of the total length of 
aqueduct to be built in open trench had been accomplished. Owing 
to the greater length of time necessary for the installation of the plant 
required for the construction of the tunnels, less progress in tunnel 
work ha* so far been made, a little less than 1,200 feet of excavation 
having been accomplished. 

All the contract* for aqueduct and reservoir and other structures 

will provide that the work shall be completed on or before August 1, 

\WA. 

(7) Pipe Laying. 

'Hie laying of a 24-inch pipe lino in the channel of the Mystic 
Kiver, \ml¥fM*M (>harlcHtowri and Chelsea, was completed on March 
15, I {Wilt There was constructed, in which to place the pipes, a 
*ijlmmrhie tunnel of masonry, 6 feet in internal diameter, and hav- 
ing two fthfifts, <>2 feet in depth. 
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Considerable changes in the pipe line in Adams Street in Quincy 
were necessitated by the construction of the Metropolitan sewer in 
the street ; and, likewise, the pipe line in Bennington Street in East 
Boston was relaid on account of a change in the grade of the street. 

The length of pipe lines now in operation is 72 miles. 

(8) Police Protection. 

Police protection has been afforded, in accordance with the re- 
quirements of the Metropolitan Water Act, in places where active 
construction has been carried on. The police officers have been 
appointed by the various towns in which their services have been re- 
quired, and they have been subject to the town authorities in the 
performance of their duties, but they have been paid for their ser- 
vices by the Board. 

For the Wachusett Reservoir District there have been employed 
13 officers in the town of Clinton, 5 officers in the town of Boylston, 
1 of whom is mounted, 1 in the town of West Boylston and 1 
mounted officer in the town of Sterling. The officers in all these 
towns except West Boylston have been appointed special policemen 
for the other towns. 

On account of the construction of the Weston Aqueduct in the 
towns of Framingham, Way land and Weston, 6 police officers have 
been appointed in the town of Framingham, 3 in Wayland, and 2 in 
Weston, with an additional officer for service on Sundays. 

(9) Purchases and Takings of Land. 

The Board has continued the takings of lands required for the 
construction of the Wachusett Reservoir as fast as the necessary 
surveys have been completed and determination has been reached as 
to the limits required. The takings already made embrace all but about 
410 acres of the entire area which is to be acquired for the reservoir, 
and a large proportion of the 410 acres has been purchased. 

Considerable takings have also been made for the Weston Aque- 
duct and for the improvement of the Sudbury watershed, and smaller 
takings have been made for the Clinton sewerage and for distribu- 
tion purposes. 

The takings of real estate for the Metropolitan Water Works 
during the year have numbered 15, affecting an area of 617.715 
acres; 576.145 acres were taken in fee, and easements and other 
rights were taken in 41.570 acres. 
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List of Takings for Metropolitan Water Works from January 1, 1901 , to 

December 81, 1901. 



No. 



LOCATION AND DESCRIPTION. ! Former Owners. 



Recorded. 



Purpose of Taking. 



70 
71 

72 

78 

74 

76 

76 
77 
78 
79 

60 
81 



82 



88 



84 



Newton (on Manet Road and Ward 
Street) . Area, 5.09 acres in fee. 

Clinton and Lancaster (High Street 
and Mill Street, respectively). 
Area, 28.20 acres In fee. 

Arlington Heights (between Cedar 
Avenue and Park Avenue). Area, 
0.115 acre In fee. 

Marlboroogh (on Farm and Parmen- 
ter streets). Area, 91.67 acres in 
fee. 

Southborough (northeasterly part on 
Marlboroogh boundary line). Area, 
29.18 acres In fee. 

Marlborough (on Southborough and 
Northborough boundary lines). 
Area, 16.06 acres in fee. 

Southborough and Northborotgh 
(on Marlborough boundary line). 
Area, 0.40 acre In fee. 

Stoneham (Woodland Road and 
Pond Street). Area, 12.98 acres In 
fee. 

Marlborough (southeasterly from 
Farm Street). Area, 9.8 acres In 
fee. 

Boylston (northeasterly part, south, 
westerly from Boston & Maine 
Railroad, Central Massachusetts 
Division) . Area, 4.27 acres in fee. 

Southborough (easterly part, near 
the Sudbury Dam). Area, 0.81 
acre in fee. 

Framlngham, Way land and Weston 
(from Southborough line to Sud- 
bury River, and from land of Wal- 
ter Reeves, in Wayland, to a point 
a short distance easterly from 
Wellesley Street, In Weston). 
Area, 182.70 acres in fee; ease- 
ments In 8.28 aores; and various 
rights in 17.41 acres. 

Framlngham, Wayland and Weston 
(from Sudbury River easterly to 
land of Thomas and Anthony 
Irving, and from land of Irving* 
to land late of Joseph O. Ballard 
et a/«., In Wayland, and from land 
late of James Cooper southeast- 
erly to Lorlng Street, In Weston) . 
Area, 79.81 acres in fee ; easements 
In 2.49 acres; and various rights 
In 12.89 acres. 

Wayland (on both sides of road 
from Saxonvllle to Weston). Area, 
6.82 acres in fee; easements in 0.10 
acre; and various rights in 0.40 
acre. 

West Boylston and Sterling (north 
of Oak dale Station, between Pleas- 
ant Street and North Main Street, 
mostly covered by waters of mill 
pond). Area, 164 40 acres in fee. 



City of Newton. 

John H. Livingston, 
Isaac Gllmour et al. 

* 

Town of Arlington. 



M. Evelyn Temple, 
Ann R. Colbert et al. 



Aon R. Colbert et al. 



John A. Gilmore. 



John A. Gilmore. 



Elizabeth H. Moffltt et 
al. 

William Barnes. 



Alfred G. Larkin. 



Benjamin H. demons 
and Comer A. Bel- 
knap. 

Comer A. Belknap et 
al. 



Charles F. Stone et al. 



Thomas and Anthony 
Irving. 



West Boylston Manu- 
facturing Company 
et al. 



INI. 

Mar. 6. 

Mar. 8. 

Mar. 11. 

Mar. 14. 

Mar. 13. 

Mar. 14. 

Mar. 14. 

Mar. 14. 

Mar. 19. 

April 6. 

May 18. 

May 18. 



Aug. 31. 



Aug. 31. 



Oct. 9. 



Waban Hill Reeervoir. 



Clinton sewerage. 



Arlington Standplpe 
and pipe linee. 

Sudbury Reservoir. 



Sudbury Reeervoir. 



Wachusett Aqueduct. 



Wachusett Aqueduct. 



Spot Pond improve- 
ment. 

Sudbury Reservoir. 



Wachusett Reeervoir. 

Weston Aqueduct. 
Weston Aqueduct. 



Weston Aqueduct. 



Weston Aqueduct. 



Wachusett Reservoir. 
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Of all the land taken or acquired by the Board for the Metropoli- 
tan Water Works since the beginning of operations, aside from the 
works of Boston, Maiden, Medford and Melrose, settlements have 
been effected with the owners of all but 930.063 acres. 

In by far the larger part of the cases, purchases of the territory 
had been made prior to the taking, and the territory purchased, as 
well as that not purchased, was embraced in the takings made. 

Settlements under such purchases and takings for all purposes of 
the Water Works have been effected in the past year in 65 cases, 
and for an aggregate of 495.71 acres with the buildings thereon. 
The sums paid in these settlements have amounted to $151,697.85. 
In only 3 of these cases have the settlements been results of suits 
at law, and the total amount paid in the court settlements has been 
$11,315.57. 

Since the beginning of operations upon the Metropolitan Water 
Works the number of settlements of this kind effected for the pur- 
poses of the Water Works has amounted to 655, and under them 
the Board has acquired rights, in fee or in easement, in 10,875.84 
acres, or 17 square miles, for which an aggregate of $3,456,116.05 
has been paid. Only 9 of these cases have been settled by suits at 
law, and the total amount paid under judgments of the court has 
been $32,753.04, or less than 1 per cent, of the whole. 

These purchases and takings include lands taken in fee with the 
buildings thereon, and water and other rights connected therewith, 
and lands in which easements and other rights are taken ; but they 
-do not include settlements for diversion of water, depreciation and 
other damages connected with lands not acquired, and in which no 
fee or easement has been taken. 



Summary of Land Settlements for Water Works to December 31, 1901. 

m 




For the Ykar 1901. 


From Beginniko of Work. 


LOCATION. 


Area in 
Acres. 


Number of 
Settlements. 


Payments. 


Area In 
Acres. 


Number of 
Settlements. 


Payments. 


Waehtuett Reservoir.* 
Clinton, 
Boylston, . 
West Boylston, . 
Sterling, . 
Lancaster, . 
Holden, 


26.16 

70.69 

157.86 

100.43 


• 

> 32 
j 


$116,493 11 

i 

. 1 


1,184.32 
3,561.93 
1,476.96 

661.91 
69.97 

167.00 


335 

j 


$2,535,340 18 


Total, . 


356.14 


32 


$116,493 11 


7,122.09 


335 


$2,535,340 18 



* Including payments on aeeonnt of St. John** CtlnoWfi QwoMtorj • 
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Summary of Land Settlement* for Water Works to December 31, 1901 — 

Concluded. 









Fob tbs Tbab 1901. 


Fbom Baoanrnro < 


of Wool 


LOCATION. 


i 

Areata 
Acres. 


Number of 
Settlements. 


i 

Payments. 


Area In 
Acres. 


Number of 
Settlements. 


i 

1 Payment*. 

1 


Waehusett Aqut 
Berlin, 
Boylston, • 
North borough, 
Bonthborougb, 
Marlboroogn, , 
Clinton, 


tdmct. 


7*5 




$600 00 


46.51 
.38 
82.56 
77.31 
50.62 
13.51 


« 

61 

* 


$69,212 40 


Total, ... 


.95 


1 


$500 00 


270.89 


61 


$69,212 40 


Sudbury Reservoir.* 
Sonthborongh, . 
Marlborough, . 


- 


} - 


i 


1,995.58 
750.98 


| 150 


$658,318 75 


Total, . 


- 


- 


- 


2,746.56 


150 


$658,318 75 


Improving Sud 
Waterihed, 
Northborongh, . 
Southborongh, . 
Westborongh, . 
Afbland, . 
Marlborongh, . 


oury 


12.49 
1.00 


J 


i 

! 
$758 00 


127.01 
2.66 

202.48 
.63 
.74 


3* 

J 


$11,699 10 


Total, . • • 


13.49 


4 


$758 00 


333.52 


32 


$11,699 10 


Clinton Sewerage 
System. 
Clinton, 
Lancaster, . 


.64 
.62 


I » 


$2,540 00 


4.65 
81.73 


| 30 


$20,501 50 


Total, . 


1.16 


10 


$2,540 00 


86.38 


30 


$20,501 50 


Weston Aqueduct, 
Weston, 

Framlngham, • 
Wajrland, . 


78.71 

44.35 

1.60 


}- 


$30,406 74 


222.07 

62.35 

1.60 


i 23 


$58,060 24 


Total, . 


124.66 


16 


$30,406 74 


286.02 


23 


$58,060 24 


Distributic 
Boston. 
Brookline, . 
Arlington, . 
Maiden, 
Medford, . 
Newton, 
QalncT, 
Stoneham, , 


m System, 

• • 

• • 

• . . 


731 
.31 


► 2 

J 


$1,000 00 

i 


.70 

.05 
1.80 

.16 
2.39 

.06 

5.23 

19.99 


24 

J 


$102,983 88 


Total, . 


2 


$1,000 00 


30.38 


24 


$102,983 88 


Aggregates, . 


495.71 


66 


$151,697 85 


10,875.84 


655 


$3,456,116 05 



* Including settlements made by city of Boston. 
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(10) Claims and Settlements fok Ia>ss of Business. 

Additional claims for injury to business by the carrying out of the 
Metropolitan Water Act in the towns of West Boy 1st on and Boyls- 
ton, and in a portion of the town of Sterling, have l>een filed during 
the year ending December 31, 1901, to the number of 28. Settle- 
ments of such claims have been effected during the year in 48 eases, 
under which the sum of $10,337 has been paid. The total number 
of claims of this class settled has been 207, in which a total sum of 
$52,267 has been paid. Claims to the number of 15 have l>een dis- 
allowed during the year, but the votes disallowing 2 of the claims 
were reconsidered, and settlements thereon effected. 

Chapter 505 of the Acts of the year 1901 provided that any per- 
son living within the part of the town of Clinton within the limits 
of the proposed reservoir should be allowed damages for loss of or 
injury to business, and undor this act 2 additional claims have been 
filed. 

(11) Claims and Settlements for Loss of Kmploymknt. 

During the year ending December 31, 1901, 23(> claims for dam- 
ages for loss of employment by residents of West Boylston have boon 
filed. Settlements have been made in 169 cases, the amount paid 
being $34,438.50. During the year 70 claims have been disallowed, 
and votes previously passed disallowing 4 claims were afterwards 
reconsidered, and settlements thereon have been made. The whole 
number of claims filed up to December 31, 1901, has been 550 ; the 
total number of settlements effected has been 452, and the total 
amount paid on account of these claims has been $82,171.41. 

(12) Claims and Settlements for Depreciation of Rical 

Estate. 

Settlements of claims for injury to real estate in the town of West 
Boylston, and in portions of the towns of Boylston, Clinton and 
Sterling, have been effected in 42 cases, and the sum of $16,785 has 
been paid. The total number of claims of this class settled to De- 
cember 31, 1901, has been 83, and the total amount paid thereon 
has been $39,520. In all the remaining cases in West Boylston, in 
which application has been made for damages by owners of such real 
estate, offers of settlement have been made by the Booed. 



20 METROPOLITAN WATER [Pub. Doc. 



(13) Claims of tije Cities of Boston, Maldex, Medford and 

Melrose. 

Settlement had been effected with the city of Boston at the time 
of the last report, by which the entire damages on account of the 
taking, on January 1, 1898, of the sources of water supply and 
other property of that city, were fixed at $12,531,000, payable 
as of November 1, 1900. Of this sum, $5,000,000 had l>een pre- 
viously paid on account, leaving due to the city of Boston the sum 
of $7,531,000, with interest from November 1, 1900, at the rate of 
31/2 i>er cent. i>cr annum. By the passage of chapter 453 of the 
Acts of the year 1901, providing for an additional Metropolitan 
Water Loan, the Treasurer of the Commonwealth was enabled to 
make a final settlement of the judgment made in favor of the city. 
Payments were made to the city of Boston of a total additional sum 
of $7,768,948.80, which included interest to the amount of $237,- 
925.16 and costs of suit $23.64, the final payment being made on 
October 29, 1901. 

Some negotiations have been had with the authorities of Maiden, 
Medford and Melrose, with a view to the settlement of the claims of 
these cities on account of the taking of Spot Pond and adjoining 
lands, with the pumping stations thereon. Offers have been made 
to these cities, but no settlements have yet been effected, although 
the sum of $25,000 has been paid to the city of Maiden on account. 

III. WATER WORKS — MAINTENANCE. 

(1) Operation or Works. 

All the cities and towns included in the Metropolitan Water Dis- 
trict were supplied with water from the Metropolitan Works in the 
year 1901, except Newton and Hyde Park. The cities and towns 
supplied were Boston, Chelsea, Everett, Maiden, Medford, Melrose, 
Quincy, Somerville, Arlington, Belmont, Nahant, Revere, Stone- 
ham, Swampscott, Watertown and Winthrop. Newton and Hyde 
Park have as yet received no water from the Metropolitan System, 
as their own works have been adequate for their supply. The town 
of Stonoham, which was admitted into the District during the year, 
was supplied with water from the Wakefield Water Company until 
October 21, after which date it was supplied from the Metropolitan 
Works. The Wakefield Water Company supplied to Stoneham a 
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total of 193,400,000 gallons. The city of Medford supplied from 
local sources 21,200,000 gallons. All the rest of the water supplied 
during the year, amounting to 36,830,240,000 gallons, was fur- 
nished from the Metropolitan Water Works. 

(2) Storage Reservoirs. 

There are nine completed storage reservoirs having capacities as 
follows : — 



NAME. 



Capacity in 
Gallons. 



Lake Cochituate, including Dudley Pond, 
Sudbury Reservoir, .... 
Framingham Reservoir No. 1 , . 
Framingham Reservoir No. 2, . 
Framingham Reservoir No. 3, . 
Ashland Reservoir, .... 
Hopkinton Reservoir, .... 
Whitehall Reservoir, .... 
Farm Pond, 

Total, 



2,242,400,000 

7,253,500,000 

287,500,000 

529,900,000 

1,183,500,000 

1,416,400,000 

1,520,900,000 

1,256,900,000 

167,500,000 



15,858,500,000 



The Wachusett Keservoir when completed will have a capacity of 
63,068,000,000 gallons. 

At the beginning of the year the storage reservoirs contained but 
slightly more than one-half of their total capacity, and the amount 
of water decreased until March 4, when the reservoirs contained but 
about two-fifths of their total capacity. The rains of the succeeding 
three months caused a rapid filling of the reservoirs, and at no time 
later in the year were they seriously drawn down. 

The various sources of supply furnished to the District an average 
of about 105,000,000 gallons per day. An average of 64,299,000 
gallons per day was drawn from the Wachusett Reservoir through 
the Wachusett Aqueduct into the Sudbury Reservoir. There was 
drawn from the Sudbury Reservoir and Framingham Reservoir No. 
3 an average of 84,930,000 gallons per day. An average of 5,398,- 

000 gallons per day was drawn from Framingham reservoirs Nos. 

1 and 2 ; an average of 1,489,000 gallons per day was turned into 
Lake Cochituate, and the remainder conveyed by the Sudbury 
Aqueduct into the District. An average of 14,890,000 gallons per 
day was drawn from Lake Cochituate and conveyed to the District 
through the Cochituate Aqueduct. 
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(3) DlhTTUBCTINa &ESERVOIR2*. 

The distributing reservoirs are «x in numtar. and there are two 
standpipes, of all of which the total capacity is 2, 1 7-S, 7*0,000 mil- 
Ions, as follows : — 






Spot Pond, 1,791,700,000 

dbestnut Hill Reservoir, 300,000,000 

?ells Reservoir, 41,100,000 

Mystic Reservoir, 26,200,000 

Waban Hill Reservoir in Newton, 13400,000 

Forbes Hill Reservoir in Qntney, 5,100,000 

fortes Hill Standpipe, 330,000 

Arlington Standpipe, 550,000 



Total, 2,178,780,000 



The Chestnut Hill Reservoir is now perhaps more especially to 
b6 regarded as an equalizing reservoir. Into all the others of these 
reservoirs water is pumped, and from them water is supplied by 
gravity. 

These reservoirs are available not only for the purposes of dis- 
tributing the water supply, but they have an added value in giving 
a groat protection to the District, from the fact that they afford a 
supply stored within the Mstrict, which would be sufficient, when 
they are full, for about three weeks 5 consumption, in case the sources 
of supply were cmt (At by accident or otherwise. 

(4) Aqueducts. 

T ho Sudbury Aqueduct has been in constant service during the 
ytnr except upon the few days when it was necessary to empty it 
for fbo purpose trf cleaning, It has conveyed, upon an average, 
Mf 9 HM,(t(t(f gallons f>er day, A considerable portion of the time 
the aqueduct, has bften tun to the full extent to which it is capable, 
frod great care has been required for the prevention of accidents and 
overcharging. 

The ( Uit-hUitnto Aqueduct has been in use about 307 days, and 
eou«eqf<eufly at! frppotttinRy has been had for extensive cleanings 
atfd for the making of necessary repairs. It has conveyed, upon an 
average 14,M0,000 gallon* per day. 
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The Waehusett Aqueduct has required but few repairs during the 
year, and has been in operation 340 days. The flow through the 
aqueduct has averaged 64,299,000 gallons per day. 

(5) Pcmpixg Stations. 

All the water furnished by the Metropolitan Works, with the ex- 
ception of 102,890,000 gallons taken from the Brookline Reservoir 
in consequence of repairs to the city of Boston pipe lines, has been 
pumped at the two Chestnut Hill pumping stations. 

Water has been pumped at the low-service station to Spot Pond, 
and thence puinped again for the northern high service to the Fells 
Reservoir. The small supply required for the southern extra high 
service in West Roxbury and for the northern extra high service in 
Arlington has been pumped respectively at the small stations main- 
tained in West Roxbury and Arlington. The present daily pumping 
capacity of all the stations is 204,500,000 gallons, and there has been 
pumped at all the stations during the year an average of 109,610,000 
gallons per day. 

At the Chestnut Hill high-service station the new Allis engine 
has pumped more than 80 per cent, of the entire quantity of water 
pumped at this station. The cost per million gallons of raising 
water one foot high at this station was $0.03, which was almost the 
same as in the preceding year, while the total quantity pumped at the 
station was about two-thirds as great and the cost of coal was $0.57 
per ton greater. Two new boilers have been provided to replace 
boilers installed seventeen years ago. 

The three new Holly engines at the Chestnut Hill low-service 
station have been in successful operation during the year, and have 
pumped about 71 per cent, of the total amount of water supplied by 
the Metropolitan Works. The cost per million gallons raised one 
foot was $0,031. 

The new Holly engine at the Spot Pond station has pumped 
nearly all of the water at this station, at a cost of $0,041 per million 
gallons for raising water one foot high. 

The old engines and boilers at the West Roxbury pumping station 
have been replaced by others of a larger capacity. The new engines 
have been in operation about six months, and a saving of between 
30 and 40 per cent, in amount of coal burned has been effected. 
Considerable enlargement has been required at the Arlington pump- 
ing station. At the West Roxbury and Arlington %ta&fe\*s^ *s*re&% 
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to the much smaller quantities of water pumped, the cost per million 
gallons raised one foot high was, respectively, $0,299 and $0,109. 

Of the entire quantity of water pumped during the year, — 
40,018,920,000 gallons, — 39,774,060,000 gallons were pumped in 
the three large stations. A saving of $0.82 per million gallons 
pumped has been effected this year from the cost of last year. The 
reduction in cost has been largely brought about not only by the 
discontinuance of most of the smaller stations, but by the introduc- 
tion of more economical machinery and methods at the few large 
stations. The cost of pumping per million gallons, of $9.64 in the 
year 1897, has been reduced to $2.52 in the year 1901. 

(6) Cjlinton Sewerage and Filtration Works. 

The Clinton sewerage and filtration works have been in operation 
during the entire year, and the amount of sewage pumped and fil- 
tered has exceeded by more than one-third the amount so disposed 
of during the previous year. The cost per million gallons raised 
one foot high by the pumping engine at the pumping station was 
$0.18. The cost per million gallons of water filtered at the filter- 
beds was $8.39. 

(7) Sanitary Inspection and Regulations. 

The work of inspecting the Cochituate, Sudbury and Wachusett 
watersheds for the purpose of securing proper sanitary conditions 
and preventing pollution of the water and contamination from infec- 
tious diseases has been continued during the year. The work of the 
sanitary inspector and his assistant has been devoted largely to these 
watersheds, though they have to a considerable extent assisted the 
medical inspector in attention to the Wachusett Reservoir site, 
which is under the supervision of the engineers having charge of the 
works of construction. 

The number of premises in the Sudbury and Cochituate water- 
sheds recorded as inspected has been 981, but this number does not 
include a large number of premises which were found on inspection 
to be in satisfactory sanitary condition. Of the unsatisfactory cases, 
162 were remedied by sewer connection, and 160 old cesspools 
wore abandoned. In 10 other cases a complete remedy has been 
effected, and in 14 a partial remedy only. 

In several towns the local boards of health have actively co- 
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operated in compelling owners along the line of sewers to make 
connections with them. 

The results have been a very marked improvement effected in the 
sanitary condition of the watersheds. The unsatisfactory condition 
along the line of Marlborough Brook, which empties into the Marl- 
borough filter-beds, has, however, continued, but it is understood 
that measures are in progress by the city of Marlborough for a radi- 
cal remedy of the troubles. 

Upon the consolidation of the Metropolitan Water Board and 
Sewerage Commission, it was deemed advisable to readopt the rules 
made by the State Board of Health for the sanitary protection of 
the waters used by the Board for water supply, and to readopt and 
republish the special regulations made by the Board under them in 
regard to fishing, boating and ice cutting. The Board has also re- 
published and called especial attention in the Wachusett watershed 
to Rule 4 of the rules of the State Board of Health, prohibiting the 
discharge of house slops, sink waste, water used for washing or 
cooking, or other polluted water, into any waters used by the Board 
as a source, or for the conveyance, storage or distribution of the 
water supply. 

IV. WATER WORKS — FINANCIAL STATEMENT. 

(1) Metropolitan Water Loan, Receipts and Assessments. 

The appropriations for the construction and acquisition of the 
Metropolitan Water Works, the receipts which are added to these 
appropriations, the expenditures for the construction and acquisition 
of works, and the balances available on January 1, 1902, have been 
as follows : — 

Appropriation under chapter 488 of the Acts of 1895, . . . f 27,000,000 00 
Appropriation under chapter 453 of the Acts of 1901, . . . 13,000,000 00 

140,000,000 00 
Proceeds from the sales of property applicable to the construc- 
tion and acquisition of works (of which f 9,690.94 is for the 
year 1901), 31,107 58 

$40,031,107 58 
Amount approved by the Metropolitan Water Board and the 
Metropolitan Water and Sewerage Board for payments to De- 
cember 31, 1901 (of which f 9,404,915.19 is for the year 1901), . 29,432,332 03 

Balance January 1, 1902 f 10,598 J75 && 
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T3kr Tnsmmrvr *A tbe Oaaauamw^a^db^ 

imti V> i**wr iirxtfu tam* \fj time- c© the 

tttfUxi ti* ** Metrofttfitai* Water Lew." 



imdeET tie mttligritir syren 
of lie Board, oegoti- 
«£j(<*.<*». to be 

«c4d bcawak a* foBo ts 



tsur~ 



IfhTtL 




m?, 4 
vm, 

urn, 

vm, 

m\, 
mi, 
mi, 
mi, 
mi, 
mi, 
mi, 
mi, 

1901, 

wn, 
wn, 



+ 


|W»//» 


34 


40 


f lift £7 


f«7*407 50 


&7Z/M 


4 


40 


110 «7 


2S«/J92 50 


tfMtfJfto 


4 


9» 


1« 7068 


135,253 60* 


tjMAJM 


4 


381 


107 82 


469400 00 


um/m 


31 


m 


113 17C 


363£20 00 


, : vww 


31 


40 , 


112 877 


257,540 00 


' tjm/xx> 


3 


40 


100 £4 


19,200 00 


IftfjQflfA 


3 , 


» 


102 78 


27,800 00 


* 


a///>/joo 


3 


40 


103 78 


83,400 00 


* 


100//X) 


3 


40 


100 375 


375 00 


» 


150/100 


3 


40 


100 10 


150 00 


* 


206/40 


3 


394 


100 25 


512 50 


» 


M/m 


3 


39* 


100 25 


125 00 


/ 


50,000 


3 


39* 


100-60 


250 00 


r 


300,000 


3 


39* 


100 10 


300 00 


r 


200,000 


3 


39* 


100 25 


500 00 


t 


5400,000 


34 


39* 


106 71 


208,010 00 


/ 


1346,000 


3 


39* 


100 00 


— 


# 


1,500,000 


3 


39* 


100 00 


— 




131,000,000 


$1,999,636 10 



♦ Josiu4iog ff M7S 40 from rMdjtutmrat of rate made by the Treasurer in 1807. 

The winking fund established by the Treasurer of the Common- 
wealth ha* amounted at the end of each year to sums as follows : — 

J>8«erob«r81,189A, $226,286 05 

I JtKs«mbar 81, 1896, 699,860 70 

Dwwmbar 8!, 1897, ...'.... 954,469 00 

JJftOtimbor 81, 1898, 1,416,374 29 

Dwambar 81, 1899, 1,349,332 97 

Ducmmbitr 81, 1900, 1,573,619 72 

DwinmlMirSl, 1901 1,662,426 95 

From the beginning of tho work until June 30, 1901, payments 
for tho maintenance and operation of the works were made from 
tho loan ftind, and miscellaneous receipts were credited to the 
Mama ftmd, inasmuch as, according to the original Water Act, the 
amount to be assessed each year upon the District was limited, and 
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the amount was not in any year sufficient for the payment of main- 
tenance and operation expenses in addition to the interest and sink- 
ing fund requirements. 

Chapter 489 of the Acts of 1901, however, provided that there- 
after assessments should be made each year upon the cities and 
towns of the District, sufficient for the entire payment of interest, 
sinking fund requirements and the maintenance and operation of 
the works for the year. In accordance with the provisions of this 
Act, the State Treasurer has transferred to the loan fund the amount 
which had from time to time been paid from it for maintenance and 
operation, and has also applied the receipts for the year, as required 
by the provisions of the original Water Act, in part to the loan fund 
and in part to the sinking fund, and has, also, transferred to the 
sinking fund certain receipts which had originally been credited 
to the loan fund. 

Allowances for water furnished from their own sources by cities 
and towns during the year ending May 31, 1901, were made, in 
accordance with the Metropolitan Water Act, as follows : — 

Medford, f 254 40 

Stoneham, 954 00 

After deducting these allowances, the net assessments for the year 
1901, made by the Treasurer of the Commonwealth, for the payment 
of the interest on the bonds issued by the Commonwealth, the sink- 
ing fund requirements and the expenses of operation and mainte- 
nance of the water works, were as follows : — 



Arlington, 


f8,4l9 30 


Newton, . 


f6,829 01 


Belmont, . 


4,264 90 


Quincy, . 


22,004 38 


Boston, . 


. 1,169,105 62 


Revere, . 


10,051 21 


Chelsea, . 


29,570 40 


Somerville, 


56,816 76 


Everett, . 


21,731 22 


Stoneham, 


4,710 91 


Hyde Park, 


1,992 40 


Watertown, 


9,800 16 


Maiden, . 


30,548 40 


Winthrop, 


6,217 85 


"M"*»<1 frvpfl 


18,022 59 






JXJLCvlJLUl U, ■ . 




Melrose, . 


12,546 32 




f 1,415,209 41 


Nahant, . . . . 


2,577 98 




1 * J /* ^T 



The comparatively smaller sums assessed upon the city of New- 
ton and the town of Hyde Park were owing to the fact that neither 
of these municipalities had reached the safe capacity of its sources, 
and consequently neither had been furnished with water. 
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The proceeds from the operations of the Board, exclusive of the 
proceeds from sales of property, have been, according to the pro- 
visions of the Water Act, applied to the payment of interest and 
sinking fund requirements and the maintenance and operation of 
works, as follows : — 

For the year 1901 #21,372 76 

The expenditures for the maintenance and operation of the Metro- 
politan Water Works have been as follows : — 

For the year 1901, #804335 24 

Sums have been received during the year 1901, under the pro- 
vision of the Metropolitan Water Act, in payment for admission to 
the District and for water furnished, as follows : — 

Stoneham, for admission to District, #80,000 00 

Swampscott, for water furnished, 2,500 00 

Revere Water Company, for water furnished, • . . 12,204 29 

Framinghara Water Company, for water furnished, . . 302 40 

Lexington, for water furnished, 259 80 



#45,266 49 



At the close of the year, the Treasurer, in accordance with the 
requirements of the Act, has distributed to the cities and towns of 
the District, in proportion to the annual assessments theretofore 
contributed by them, this amount, as follows : — 



Arlington, . 








#269 07 


Newton, 






#218 25 


Belmont, . 








136 30 


Quincy, 






703 23 


Boston, 








37,362 78 


Revere, 






321 22 


Chelsea, 








945 02 


Somerville, 






. 1,815 77 


Everett, 








694 50 


Watertown, 






313 20 


Hyde Park, 








63 67 


Winthrop, . 






198 71 


Maiden, 








976 28 


Balance, 


* 




181 04* 


Melrose, 
Medford, 








400 96 
584 10 


• 








#45,266 49 


Nahant, 








82 39 





* Thlf amount will remain undistributed until next year. 
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(2) EXPENPITURES FOR TIIE DIFFERENT WORKS. 

The following is a summary of the expenditures made in the 
various operations for the different works : — 



CONSTRUCTION AND ACQUISITION 
OP WORKS. 



For the Year ending 
December 81, 1901. 



From Beginning of Work, 

and ending December 

31, 1001. 



Administration applicable to all parts of the 

construction and acquisition of the works, . 
Wachusett Dam and Reservoir : — 

Wachusett Dam, 

North Dike, 

South Dike, 

Removal of soil 

Relocation of railroads, 

Roads and bridges, 

Real estate, 

Damages, real estate not taken, business, and 
loss of wages 

Other expenses, 

Improving Wachusett watershed, . 

Wachusett Aqueduct, 

Sudbury Reservoir 

Protection of Sudbury supply, .... 
Improving Sudbury watershed, 
Protection of Cochituate supply, 

Improving Lake Cochituate 

Pipe lines, Dam No. 8 to Dam No. 1, 

Pipe line, Rosemary siphon, .... 

Weston Aqueduct : — 

Aqueduct, 

Reservoir, 

8upply pipe lines, 

Real estate, taxes and other expenses, . 

Distribution system : — 

Low service : — 
Pipe lines and connections, 
Pumping station, Chestnut Hill, 
Reservoir, Spot Pond, .... 
Gate-house and connections, Chestnut Hill 

Reservoir 

Real estate and other expenses, . 

Northern high service : — 
Pipe lines and connections, 
Spot Pond pumping station, 
Fells Reservoir, Stoneham, 
Bear Hill Reservoir, Stoneham, 
Heal estate and other expenses, . • 

Amounts carried forward, • 



$189,841 42 

96,288 22 

1,127 51 

423,495 97 

8,042 66 

8,738 84 

146,571 80 

61,560 50 
1,462 36 



$314,992 28 

10,944 30 

6,335 03 

35,432 82 



$6,780 31 
48,774 30 
10,823 97 

8,208 75 
1,272 70 

54,135 73 

42,356 42 

837 43 

22,940 71 

8 85 



$27,640 38 



987,078 78 
2,000 50 
2,209 10 
2,004 82 
3,247 55 
1,061 10 
2,250 00 
25,838 54 



367,704 88 



$196,189 17 $1,370,534 65 



$460,915 60 

515,046 70 

4,951 69 

1,109,004 08 

14,829 39 

284,977 43 

2,775,531 22 

173,958 41 
2,698 03 



$336,521 13 

14,891 80 

6,767 97 

64,299 18 



$1,467,446 25 
458,990 46 
575,520 19 

65,382 65 
79,124 73 

438,990 88 

290,282 54 

141,370 86 

23,453 27 

14,378 85 



$174,672 65 



5,341,807 55 

14,808 86 

1,779,520 77 

2,922,113 78 

119,662 86 

88,814 96 

9,000 00 

25,838 54 

48,471 48 

28,142 98 



422,479 58 



$8,554,935 58 $10,969,828 61 
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Gieewood Pipe Test, 
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Tr— sfers of 
property fros* work* 
portion* of tfce work 



K»gl»e*rl»g, coeveyea rt eg, ate.. 



• » 



•77 CI 



7.7t9j««i 



PI?**, valves, etc. 



to store yard sad not 



yet traeeferred to works, . . . . 

htm vstae of pipes, valves, etc., pvreaeeed 

end seat to store yards Is prevfoos years, 

bet trt**t*rr*d to work*, sad Inetoded is 

cost of imm for tmrrmi year, . I 

I 
Total for eoBstraettng sad esquiring of ! 



12&AJCI 4* 



K.028 89 



$9,43M7t tl 



works, 



25£» 72 



$0,404,915 19 



£29,432,332 OS 



* Of the total eipendftnrei from the beginning of the work, the sum of $124 a S04«57 is for Clinton 
sewerage »y»l*m, 

f In addition to tb* amount* paid for existing water works, the city of Boston was reimbursed the 
§nm of $I,1M,766.M for moneys paid by said city in connection with the building of the reservoir in 
Booth borough (now And bury Reierroir), as provided by section 16 of the Metropolitan Water Act, and 
this amount !■ Included In the sort of Hndbnry Reservoir and the protection of Sudbury supply. 
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AND SEWERAGE BOARD. 



MAINTENANCE A_NI> OPERATION. 


»"™™r,',"r." 


and ending December 




(7 953 57 


»3t 910 31 








Taiet and olhttr cipenaea 




17 480 14 


Wacbnaett Reservoir Department: — 


•WW 

■81 IT 


(39 44 


Wauhneett Dsm and Aqueduct Depart raeut : — 
General ■nnerinlendenM 

QO*b>n MMMIBttrfM I— 

Pumping elation 


2,233 is 


(6,881 43 
6,196 56 


Sanitary Inspection 


394 30 


1,180 84 


Sudbury Department:— 
Superintendence, Framlngham office, . 

Whitehall Kcwrvolr 

Fremlnghnm Keeeryoire I. 1 and 3, . . 

Marine. rough Brook Altera 


*6,3ol IB 
3,767 « 

toai si 
ME SI 

3,354 M 


125,214 73 
33,176 39 

0,180 37 
1,413 47 

10,726 38 


Budbory and CocblluaU waterabeda. . 

Budbury and Cochilnate Aqueduct!, . 
Cheatuut Hill Reaermlr, . . . . 


13,169 23 


1,781 71 

13,837 40 


Dlatrlbntlon Department :— 

Arllnglonpnmping station, pumping aerrlce, 
Cheetout Hill high service pumping station. 

Cboatnul Illll low-servlcc pumping atatlon. 

Spot Pond pumping elation, pumping aer- 


»l!,4(!e B7 
3,371 03 


(27,361 01 
0,737 74 

1 76,774 81 


Woet Roibury pumping sUtlon, pumping 




19 007 13 


Temporary pumping Stallone, 


TBI 25 


52,070 06 
80S S3 


Myttle Lake, eondnlt and pumping station, 


1,750*1 


'o!osfl 20 


Amovntt carried forward, . 


(125,176 29 (130,815 76 


(394,410 94 (420.2C4 13 
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(Z) Detailed Fixaxcial Statement. 

The lVrf*ffl herewith presents, in accordance with the Metropoli- 
tan Water Act, an abstract of the expenditures and disbursements, 
receipt*, a**etft and liabilities for the year 1901. 



(a) Expenditures and Disbursements. 

'the total amount of the expenditures and disbursements on 
account of construction and acquisition of works for the year 
beginning January 1, 1901, and ending December 31, 1901, is 
$9,404,915,19 ; and the total amount from the time of the organi- 
sation of the Board, July 19, 1895, to December 31, 1901, is 
$29,432,332.03. 

Vnr maintenance and operation the expenditures for the year 
have been $304,835.24, and from the beginning of the work $971,- 
288,87, 

The salaries of the commissioners, and other expenses of adminis- 
tration, have been apportioned to the construction of the works and 
to the maintenance and operation of the same, and appear under 
each of those headings. 

The following is a division of tho expenditures according to their 
general character : — 
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Engineering. 
Chief eliainaa t mod department ongtiioorn, 
Principal uilataut englown, . 

Entrlnaarillg Matatuiu 

Consulting eugiueen, 



Railroad ui tireei our tnvsl, .... 

Wagon hire 

Stationery and priming 

Kngineorlng sad drafting io«lroinent« lad 

Engineering and drafting anpplisi, . 

>a and photographic mppllee, . 
Furniture 



3B.M1 U 

],wn 

3,114 K 




• 1M.WT H 
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H*,M4 11 
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Htt : $Wr Mw,> fanto#*4 torn MtoM* * 

fan HhHH*iHi 0MIHHHK Hhj/IMhh M***, 





11 
VZWtb 

mm 
urn 



mm 



0mm 

7»m 
*m 
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xmm 
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mtsmbjm 
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VJ3M9 
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•MM*. 


tttmm 


1 


tKJMTS 


mjmn 




mjKUM 


- 


* 


SMNtt 


##,040 47 




161,042 86 


JMMars 




32,443 72 


10 00 




11,428 06 


«U«,(I00 67 


$361,090 76 


$1,404,681 02 $1,741,248 80 
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AXD SEWERAGE BOARD. 



W 




k. 







iMMK 4T *8£.W» Tf 



C: 



C uaiinu ccBx?u*ce£ ami 

saade prin- tc- Jsi— y 1, UN, . 
SOrioC 
Sihrio Caspars, asvccea saMcry, s 




K 
«* 



nude prior so Janary 1, HOI, 



Cootrada, Improving Lake Coearifoase : — 
Long k. Unity excaiatkm from Snake Brook 

Meadow 

Town of Ftamlnghaan, low-level sewer, pro> 
taction Coehlrnala supply, . . . . 
Contracts, Rosemary siphon : — 
Contracts completed and final payments 
made prior to January 1, 1901, . 
Contracts, pipe line, Dam No. 3 to Dam No. 
1:— 
Contracts completed and final payments 
made prior to January 1, 1901, . 
Contracts, Clinton sewerage system : — 
Contracts completed and final payments 
made prior to January 1, 1901, ... 
Contracts, Weston Aqueduct: — 
Bhanahan, Casparis ft Co., 
8hanahan, Casparis ft Co., 
Patrick McGovern, . 
Bruno, Salomone ft Petittl, 
Bhanahan, Casparis ft Co., 
Winston ft Co., 
Bhanahan, Casparis ft Co., . 
Columbus Construction Co., . 
Winston ft Co., 



• Sect. 3, 

• • DOCt. S, 

. 8ect. 4, 
. Sect, ft, 

• • Sect. 6, 
Beets. 8 and 10, 

. Sect. 12, 
. 8ect. 13, 
. Sect. 16, 



i 



I 



Contracts, Distribution System : — 
Contracts completed and final payments 

made prior to January 1, 1901, . 
E. W. Everson ft Co., pipe laying, Sect 

W, 

C. H. Eglee Co., pipe laying, Sect. 29, . 

The Atlantic Works, sluice gates, 
Amounts carried forward, . 



U?jK*tt 



449** 



$39,583 23 
23,200 02 
43,403 40 
43,768 04 
20,489 84 

9,048 20 
27,384 71 
80,017 06 

3,320 68 



$200 00 

20,460 12 

48 00 



«C.»1 ct 



1<M»4» 



1.0* 0* 



»!.«$ 99 
14$JeS4» 



$l.9«9t k T3* T* 

» 42*3*4 » 



10,23*80 ; 
2480 00 ! 



240,868 88 



$20,098 12 $1,122,204 07 



$89,603 23 
23,200 02 
48,403 48 
43,768 04 
20,489 84 

9,048 20 
27,384 71 
80,017 06 

8,320 68 



$2,960,044 68 

87,042 64 
20,460 12 
14,488 00 



« *UU£*3$ 



UTM*? $1 



M4Mfl*lt 



10,23*99 
9,00$ 09 

6,018 M 



17,940 2* 



00,879 82 



240,868 88 



$8,021,976 19 $7,126,818 02 
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OK51ERAL CHARACTER OF 
EXPENDITURES. 



For the Y« 
December SI, 1991. 



From Beginning of Work, 

and ending Decnibw 

31, 1901. 



Amount* brought forward, . 

Obntiruetion — Con. 
Contract*, Distribution System — Com. 
Beekwfth St Qaaekenbaeh, reeerrotr ami 

fowxiatlou for etandpipe at Forbes Hill, . 
WaJeh'e Holyoke Steam Bollor Work*, stand- 

pipe at Forbes Hill 

Jama* E. McCoy, maaoory to war, Forbes 

Hill, 

McNeil Broa., bigh-eerrlee pumping station 

and gate-house,— $1,600 dne, deducted 

from final estimate May 22, 1901, 
Holly Manufacturing Co., high-aerrlee 

pumping angina, Bpot Pond, ... 
Noreroes Broa., Chaatirat Hill lowaenioe 

pumping atatlon, 

Holly Manufacturing Co., Chestnut Hill 

low-eerrlce pumping angina, 
John 8. Jacobs & Boo, aontbarn gate-house, 

Chestnut Hill Reeervoir, . . . . 
Noreroaa Broa., connection chamber Cheat. 

not Hill, 

C. H. Eglee Co., Bear Hill Reaervoir, . 

Deduct value of plpee, reives, ate., Included 
In above Hat, transferred to maintenance 
account December 81, 1900, and ahown on 
P**»80, 

Additional work : — 

Labor, 

Professional services, medical eerrlees, 

analyses, etc., 

Travelling, ....... 

Rant, 

Water rates, 

Freight and express, 

Jobbing and repairing, 

Tools, meohinerr, appliances and hardware 
supplies, ....... 

Electrical eapplies, 

Castings, ironwork and metals, 

Iron pipe and valvea, 

Blasting supplies 

Paint and coating, ...... 

Fuel, oil and waate, ..... 

Lumber and field buildings, .... 

Drain pipe, 

Brick, oement and stone, .... 

Amounts carried forward, • • 



$9t,60t 13 *14*M*4 07 



18,905 11 


81,421 17 


76147 


4,629 71 


11,774 06 


11,774 06 


•478 99 


110,681 08 


81,264 88 


78,189 38 


8,104 16 


200,649 88 


86,284 61 


161,169 68 


4474 00 


9,974 00 


1,562 00 


1,662 00 


16,662 18 

_ IKK *A4 Aft 


16,662 18 




$8,648,418 21 



$88,621 47 $1,277,768 16 



$8,0H476 1» $7,1»411 02 



8,189 77 





. 3,646,278 44 


$17,088 06 


$463,20199 


443 96 


1,460 99 


64 08 


926 66 


360 00 


2,967 87 


712 13 


1,818 98 


494 20 


8,298 74 


862 48 


6,918 89 


6,291 62 


62,552 44 


2,088 49 


4,771 50 


4,422 71 


42,904 71 


4,970 92 


42,806 48 


- 


859 41 


116 34 


3,601 18 


110 14 


6,670 34 


768 12 


70,827 10 


814 33 


4,488 17 


1,046 00 


12,785 12 



$726,835 06 $10,771,091 46 
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GENERAL CHARACTER OF 
■EXPrc\-T>ITCKE£!. 


Tor the Tear e nding 
December 31, W01. 


From Beginning of Work, 

and en <i in a December 
31.1MI. 


AnouKtr broupM fanranl, . . - 


(88.MI 47 


|1,1T7,7*§ 


» 


(718,135 08 (10.771.0M U 


OmttnieHoit — Con . 












Additional work — Cm. 














650 43 






4,683 37 




Municipal and corporation work, . 








34,763 87 






21,684 48 






133,443 ft! 






J IMS* 






Mil 01 






Bl 




Mlsccll.oeon. elpenaet, 


3,260 91 






14,391 41 




Reimbursement cily of Bo.mii, . 




72,539 33 


21.T8* 37 


077.41T 03 


Legal and elpert ! - 














(4,318 32 




Bipetl aotrlcea 


- 






47B 37 






17 00 






300 31 




KiicellnneooB eipensM 




T 


m 


33 36 


mum 




















Legs! and eiperl :- 














■ 






(4,730 31 












78,973 03 












16^898 38 
13,181 34 




Appraiser. . . 


l.teeoo 






803 37 










Conntel oipeniei, 


- 






43 13 




Cwmsj-aDclDgaiippJlea 


110 33 






3,891 00 






■MM 












uta 






017 46 




Reimbursement, elty of Boaton, . 








11,011 13 




Settle men to, made by Board 


140,332 S3 






2,891,7(7 01 




Settlement, retabnraement, city of Boston, . 














11,316 87 






31,753 04 




Tura and t»i pqnlvalcnli 


1,029 U 














dUN 


» 


38,060 73 








3,708,737 93 


Damagttle Heal E»tnt*ni>ttakm,U> Btninttl, 






and on Account of Lou of Wain. 












Legal and expert : — 












Legal service.. 








(1,130 37 












1,438 SO 








93,014 
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173,658 41 








173,04a 04 








Llalmi on Account ofDivertion of Water. 












Legal and expert : — 




















(3,774 03 






(1,«S 47 






13,230 04 












1.343 79 




I£ lacellaneoaa eipanea 


mat 






. . . 


89,710 


07 


917,360 00 


037,873 sa 




(1, 886,20* D» 


(13,312,131 04 
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TtHrpherm, Imtlur, HgMfag and « of 

builrfin*, 

AHenttoTM Hid npaln of boUdtDgy . 
Rant tuff '.■>"• offl«< boDdlog, • 



Knntn'".rin3 und n-lprirnl iMintanU, 




T.BBT86 


Poftagi, printing. lUflnnerr lad o«o 


irap- 








1JT* n 


Telephone, besting, llgbtfof md « 


- of 








TrarslltDg md hisMnW eijwwm. 


■ • 


ttlOO 


Attention! *nd repnn of bnl!diog», 


" ■ 


tJMK 



B«ot and Hw, main offlGo, . 



MMinWMW CTpM, 


HI IS 


PomptiiK wrrlo* :— 










ufisin 




twn 




Mao** 


Small mtpplle" »«1 srjwnan, 


3,110 OS 


Fnmplnf try njontelpalltlni, 




Jfaat, Weal Rffiftor/ pnmotnti nation, 


MOM 


Bo jHir1nt»n itrnw and »■■!" tsmnu pertnlendenM , 


3.H3 43 


renB-'i-'f in/ .i«..l---i'.ritn 


i;m it 




a^Msi 




yaw 


Reeor'llopt and Hlenllfle Inatrnmenta and anp. 












tetilt, nuliliHiT Hid ippHmsM, . 


1,4*1 40 


trtinjlwt «d Trfcrdw-nrt- *np|ilf«, 


3.8T1 13 


Jobbing and repairing-, .... 


1,M« W 


jtmeiMltt rnfrf-rf/nr'Pnrrf, .... 


|MD,M1 81 



Uhh 

nts» 

1JJC II 



lis* 00 

278,703 18 
T,l«7 67 
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GENERAL CHARACTER OP 
EXPENDITURES. 



For the Year ending 
December 81, 1001. 



From Beginning of Work, 

end ending Deeember 

81, 1001. 



Amount* brought forward, . 

Maintenance, etc.— Oon. 



Travelling, 

Horses, vehicles and stable expenses, 

Fnel, lighting and telephone, . 

Municipal and corporation work, 

Alterations and repairs of buildings, 

Settlements of claims, 

Unclassified supplies, 

Miscellaneous expenses, . 

Conveyancer and assistants, 

Taxes and tax equivalents, 

Contracts and agreements, 

Contracts for pipes, valves, etc., bought from 

construction work since January 1, 1001, 
Contracts for pipes, valves, etc., originally 

charged to construction, transferred to main 

tenance previous to January 1, 1001 (in 

eluded In list, pages 35-36), . 
Total expenditures for maintenance and 
operation, . 



$246,341 61 



3,210 12 

8,887 71 

2,076 88 

288 12 



6,101 62 

1,402 07 

60 86 

26,824 00 

12,870 00 

2,782 77 



$804,886 24 



$806,764 28 

0,768 80 
18,826 02 
10,076 60 

3,838 70 
402 07 

1,000 00 
16,600 46 

4,826 06 

362 86 

47,124 17 

68,784 04 

2,782 77 



3,180 77 



$071,266 67 



(b) Receipts. 

The total amount of receipts from rents, sales of property, etc., 
for the year beginning January 1, 1901, and ending December 31, 
1901, is $76,330.19; and the total amount from the time of the 
organization of the Board, July 19, 1895, to December 31, 1901, is 
$214,716.56. The general character of these receipts is as follows : — 



GENERAL CHARACTER OF 
RECEIPTS. 


For the Tear ending 
December 81, 1001. 


From Beginning of Work, 

and ending Deeember 

81, 1001. 


For distribution back to District:— 

Supplying water outside of District, 
Water furnished to water companies, . 


$80,000 00 

2,760 80 

12,606 60 

Sift flUM 40 


$66,006 00 

26,406 64 

17,878 27 
$108,281 tl 

$0,870 00 

21,237 68 

. .... . — -, . fit MT fi 


To the credit of the loaa fond : — 
Labor, took and supplies, .... 


$4*877 00 
6,818 86 


To the credit of the sinking fund: — 
Forfeiture for eontrarta awarded bat not ex- 


$16,241 41 

6,0W7« 

60 60 


$600 00 

60,813 04 

14*662 04 

$24 00 
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The forvz<jmz receipts hare been credited to the rarioos objects 
or work*, a* folknr§ : — 












DHiffWIW 

Pasts****? 



water work*, 
optraffos of work* : — 



vvoMirjr oyotoM* 
Matrf frttttoa *y**m f 
OMMop *•*«*»*• ijrotofe, 



Total roMrlou, 



3*7 99 
13,77137 

298 63 
U29S1 

727 2* 
7,092 73 

796 87 



1TJBSS7 



#•15 



tl 



29,119 7« 



67,169 36 



SI 



16,476 96 
91 
12 



$436 99 

906 66 
IIS 90 



1,962 94 



$1,682 U 

4,9X3 38 

1^16 88 

6S8 44 



96,916 94 



7,610 71 



$76,330 19 



$314,716 66 



(c) Assets. 
The following is an abstract of the assets : — 

Office furniture, fixtures and supplies : — 
40 book eases ; 46 plan cases ; 87 miscellaneous cases and cabinets ; 882 chairs ; 
138 desks ; 22 letter-copying presses ; 7 numbering machines ; railroad tickets 
(value), $2,116.04; 534 reference books; 168 stools; 66 coal stoves; 93 
table* (office) ; 45 tables (drafting) ; 17 telephones ; 20 typewriters ; stamped 
envelop** (value), $970.67. 

Engineering and scientific instruments and supplies : — 
1 biological laboratory outfit ; 1 chemical laboratory outfit ; 106 drawing boards ; 
8 calculating instruments ; 6 cement-testing machines ; 3 current meters ; 5 
electrical instruments ; 28 engineers 1 levels ; 3 pantographs ; 1 photographic 
outfit; 24 planimeters; 185 levelling, measuring and sight rods; 211 rubber 
boots, pair; 266 scales; 4 section liners; 74 straight-edges; 225 tapes; 4 
transverse testing machines ; 28 transits. 



No. 57.] AND SEWERAGE BOARD. 41 

Police supplies : — 
28 belts ; 9 cells ; 33 clubs ; 12 beds ; 81 pair handcuffs ; 7 revolvers ; 28 pair 
twisters ; 2 stretchers. 

Horses, vehicles, field machinery, etc. : — 
19 horses ; 9 carriages ; 10 carts ; 6 sleds ; 14 sleighs ; 17 wagons ; 3 harrows ; 8 
mowing machines; 12 ploughs; 3 horse rakes; 4 road rollers; 2 road 
scrapers; 2 tedders; 51 blankets; 32 harnesses; 26 robes; 283 bush hooks, 
bill hooks, scythes, etc. ; 6 hand carts ; 43 border knives, hedge trimmers, etc. ; 
11 lawn mowers. 

Machinery, tools and other appliances and supplies : — 
5 adzes ; 9 anchors ; 12 anvils ; 209 axes and hatchets ; 132 barrows ; 210 bars, 
crow and others ; 2 blasting batteries ; 203 blocks, all kinds ; 2 blowers ; 17 
boats, row; 32 boilers; 2 diamond drills; 74^jK. diamonds for same; 356 
chisels; 13 carts and cars ; 29 chain hoists; 1 concrete mixer; 14 derricks; 
7 dredges, scows, etc.; 24 drilling machines; 5 dynamos; 26 engines; 7 
forges ; 6 furnaces, melting ; 92 gages ; 31 grindstones ; 171 hoes, all kinds ; 
152 forks; 395 hammers; 1 heater; 43 hoisting buckets; 5,231 feet hose, all 
sizes ; 138 ice tools ; 8 indicators ; 8 injectors and inspirators ; 52 jacks ; 1,309 
feet ladders ; 4 lathes ; 249.5 M feet B. M. lumber ; 143 mattocks ; 17 mauls ; 
18 meters, pressure, etc. ; 2 motors ; 33 oil cabinets and tanks ; 3 pile drivers ; 
21 pipe cutters; 35 die plates, stocks, etc.; 1 pipe-tapping machine; 368 
picks; 1 planer; 9 pumping engines; 50 steam pumps; 13 centrifugal 
pumps ; 16 diaphragm pumps ; 19 miscellaneous pumps ; 231 rakes ; 103 
rammers ; 2 rock drills ; 137 saws ; 36 scales, yard, platform, etc. ; 44 settees, 
Chestnut Hill grounds; 914 shovels, scoops, spades, etc. ; 1 steam shovel ; 1 
stone crusher; 89 temporary buildings and structures; 130 tongs; 47 tool 
and coal boxes, etc.; 29 trench and other braces; 4 trucks; 39 vises; 3 
winches ; 833 wrenches ; 10,085 feet wrought-iron pipe, all sizes ; 137 tons 
cast-iron pipe, miscellaneous lots; $70,703.73 cast-iron pipes, special cast- 
ings, valves, man-hole covers, etc , at pipe yards (estimated value). 

Beal estate connected with works not completed : — 
Real estate in the site of the proposed Wachusett Reservoir and margins ; out- 
lying property in Clinton, Boylston, West Boylston and Sterling ; land far 
Weston Aqueduct and Reservoir ; and for the partially completed Bear Hill 
Reservoir, Stoneham. 

Completed works, including real estate and buildings connected therewith : — 
Wachusett Aqueduct, Sudbury Aqueduct, Cochituate Aqueduct ; Whitehall Reser- 
voir, Hopkinton Reservoir, Ashland Reservoir, Framingham Reservoirs Nos. 
1, 2 and 8, Sudbury Reservoir, Lake Cochituate, Chestnut Hill Reservoir • 
Waban Hill Reservoir, Fells Reservoir, Mystic Lake conduit and pumping 
station (not used), Mystic Reservoir; Forbes Hill Reservoir and standpipe ; 
Arlington standpipe ; Chestnut Hill high-service pumping station, Chestnut 
Hill low-service pumping station, Spot Pond and Spot Pond pumping station, 
temporary pumping station, Arlington ; sewerage system and pumping sta- 
tion, Clinton ; 72 miles of pipe line in distribution system ; Mystic yard and 
buildings, Glenwood pipe yard and buildings, Chestnut Hill pipe yard and 
buildings ; Clinton office and grounds. 



Ai 



METROPOLITAN WATEK 



[Ptab. Doc 



to* liabilities *§ follows : — 



CwyMhilU fl£«0600» 

Vm tm wemthlLj y*j rotK 5^70 00 



AmwmU r e s erved on Monthly EstiwkaUs^ mot 

tracts or vmtQ Claim* art 



«SM76 00 
Compietkm of Com- 



JT *trft it Hroek, 



f>mr£ Utile, . 
fhekwHh it (20&Aunba&i 



MeArthnr tortm., 

fthftftfthftft, C**jrzri* it Co,, 
M»*ftftfc*ft« Cntpari* it Co., 
Patrick Mrfiwern, . 
hrmo f b&Ufmtm* it PetHti, 

#foftftb*fl, Ca*p*ri# it Co., 
Wiftfttoft it (U>., 



tibm*h#h, ('**p*ri* it Co., 
(UAntrtmn (UmnlrwttUm Co,, 
*W\h*fam it <Ur., 

Jfaw*IJ Tk hrttrwUngConniracUon Co., 
\/m% k tAttte, , ' , 



Wachusett Reserroir, Sect 6, ' $50,000 00 



QOD, 

Building 



pumping 
3 and 9. . 



I 



' I 



Wacfaosett Reserroir, Sect. 7, 
Reserroir and foundation for 

standpipe, . 
Wacbusett Dam, . 
Masonry water tower, . 
Weston Aqueduct, Sect. 2, 
Weston Aqueduct, Sect. 3, 
Weston Aqueduct, Sect. 4, 
Weston Aqueduct, Sect. 5, 
Weston Aqueduct, Sect 6, 
Weston Aqueduct, Sects. 8 

and 10, 
Weston Aqueduct, Sect 12, 
Weston Aqueduct, Sect. 13, 
Weston Aqueduct, Sect. 15, 
Bear Hill Reservoir, 
Wachusett Reservoir, Sect 8, 
Excavation from Snake Brook 

Meadow, . 



1,500 00 

€00 00 
28,361 62 

&£44 91 
28,221 47 
2,077 77 
6,381 74 
3,865 88 
3,981 79 
7,722 01 
8,368 80 

1,702 64 
4,550 24 
6356 06 
587 04 
1,158 OS 
5,725 36 

1,321 20 



$158,026 56 



Amount* haw? been agreed upon in the following cases, but the 
/l#wl* bfcVf* not pa*He<] : — 

Ifffino Ht, Onge, $4,000; Lizzie W. Thompson, $800; Annie 
l'tou\«rnn*t 9 $2,080; Evelyn V. Nolte, $250; heirs of Deborah 
Warn, $M83.2(5; Luther Frank Upham, $75; John A. Frye, 
♦000 1 A Hue C. Davia et ah., $75; S. M. & C. B. Cutting, 



* MtM0ffffMft*OtfM «tt ff ©fit bill* of 1001, Inoludlng thOM oomlng In from time to time after January 1, 
iM, fcftf* tint* totfl pftld. 
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$4,100; Helen M. Bennett et als., $1,400; A. J. Scarlett et 
al., $1,000; John Toomey, $12,000; Asia S. Jefts, $1,425; 
Lucretia B. Lawrence, $8,700; Mary F. Cutting, $4,750; 
Henry Brown et als., $3,500; E. Lewis Moore, $150; R. E. & 
W. C. Forbes, $75. 

On the claims of the following it is impossible to state the 
amounts due for land damages and water rights, as suits are now 
pending in the courts for the determination of the same : — 

Patrick T. Moran, Harriet Wilder, Maria A. Haskell, Timothy 
John Fahy, Chloe Ann Ballou, William H. Buck, estate of 
Henrietta M. Johnson, Charles L. Johnson, Israel G. Howe, 
Charles B. Sawin, W. O. Johnson, Jeremiah Potter, J. R. Stott, 
Horace H. Lowe, Bigelow Carpet Company, Elijah Bemis, Charles 
E. Nichols, Nellie E. Burke, J. M. Sears, city of Maiden, balance 
city of Medford, city of Melrose, Henry Jackson, Antoine Snow, 
Sarah E. Kirby, Edward A. Cowee, Joseph Toombs, Cyrus Colt, 
heirs of Hanson Chase, Boston & Maine Railroad, American Tele- 
phone and Telegraph Company, John N. Flagg, George L. Hyde, 
Edward A. Harper, Thomas Mackesy, Delina Mallett, Independent 
Order of Odd Fellows, John F. O'Brien, Boston & Albany Rail- 
road Company, Emory A. Bacon, Louis Bond, Ralph H. Hosmer 
et als., Frances A. Wilder et ah, Frances H. Chase, administratrix, 
Nashua River Paper Company, George L. Redding, Michael 
O'Malley, James Dorr, Charles U. Cotting et als., Hannah 
McAndrew, Margaret E. Sargent, Framingham Water Company, 
Charles W. Felt, Johanna T. Dunn, Ida E. Wadsworth. 

V. SEWERAGE WORKS — CONSTRUCTION. 

The Metropolitan Sewerage Works, both in construction and 
maintenance, are now divided into two general systems, — the 
North Metropolitan System and the South Metropolitan System. 

(1) North Metropolitan System. 

The North Metropolitan System provides for a district which lies 
wholly north of the Charles River, and has an area of 85 square 
miles, including the cities and towns of Arlington, Belmont, Cam- 
bridge, Chelsea, Everett, Maiden, Medford, Melrose, Somerville, 
Stoneham, Wakefield, Winchester, Winthrop, Woburn, a part of 
the town of Lexington, and the parts of the city of Boston kxuyrc\s. 
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as East Boston arid Charlestown. These localities are situated in 
part in the Mystic River valley and in part in the Charles River 
valley. The district has a {Herniation of nearly 450,000, of whom 
alxmt 325,000 contribute sewage to the system. The Metropolitan 
sewers constructed in the district are about 55 miles in length. 
Within the District are operated the Deer Island, East Boston, 
Charlestown and Ale wife Brook (Somerville) pumping stations. 
The North Metropolitan System, as now contemplated, has been 
substantially completed. 

But little construction was done during the fifteen months begin- 
ning with October 1, 1900, and ending with December 31, 1901. 
A sewer of the length of 1.58 miles was constructed, under the 
authority of chapter 184 of the Acts of the year 1900, in Chelsea, in 
order to provide additional outlets for areas in Chelsea and Everett. 
A length of 3.04 miles of sewer was constructed in accordance 
with chapter 172 of the same year, which authorized the Board to 
construct a main trunk sewer through the cities of Maiden and 
Melrose to the line of the town of Wakefield, in order to provide 
for the part of that town which had not previously been a portion of 
the Metropolitan area. Considerable difficulty was experienced in 
the construction of a portion of this sewer, but the work was suc- 
cessfully accomplished in the month of December. 

(2) South Metropolitan System. 

The South Metropolitan System has an area of 102 square miles, 
and embraces the cities and towns of Brookline, Hyde Park, Milton, 
Newton and Quincy, a part of the town of Dedham, and the Brighton 
district and portions of the Back Bay, Dorchester, Roxbury and 
West Roxbury districts in the city of Boston, all situated on the 
south side of the Charles River, together with the city of Waltham 
and the town of Watertown situated on the north side of that river. 
These localities are partly in the Charles River valley and partly in 
the Neponset River valley. The South Metropolitan District has a 
population of about 280,000, of whom about 110,000, as is esti- 
mated, now contribute sewage to the system. The Metropolitan 
sewers already constructed have a length of 27 miles, and there is 
one pumping station, that at Quincy. This system is but partially 
completed. 

The provisions of chapter 424 of the Acts of the year 1899 
authorized the construction of the high-level sewer, so called, and 



No. 57.] AND SEWERAGE BOARD. 45 

united the systems formerly known as the Charles River Valley 
System and the Neponset River Valley System, with other ter- 
ritory, as the South Metropolitan System. 

The sewers embraced in the Charles River Valley and Neponset 
River Valley systems had been constructed prior to the passage of 
the Act, and it was provided that the sewage received from these 
two systems and from the additional territory in the city of Quincy, 
and in the Roxbury , West Roxbury and Dorchester portions of the 
city of Boston should be conveyed to an outlet into the sea. 

The high-level sewer begins at its connection with the old Charles 
River valley sewer near the proposed Ward Street pumping station, 
at the foot of the northerly side of Parker Hill in Roxbury, and 
extends in a southerly direction under Parker Hill, through Jamaica 
Plain, past the Arnold Arboretum, and, turning thence in a general 
southeasterly direction, continues through the northeasterly part of 
Hyde Park, to a connection with the existing Neponset valley sewer, 
thence passes under the Neponset River, and extends in an easterly 
direction through the northerly part of Milton to the central part of 
Quincy, and thence, passing near the Mount Wollaston Cemetery, 
through Hough's Neck to Nut Island, from which cast-iron outfall 
pipes, about a mile in length, are to be laid in the bed of the 
harbor. 

The entire length of the high-level sewer will be about 16.81 
miles, and the work, for purposes of construction, is divided into 
36 contract sections. Previous to October 1, 1900, contracts had 
been made for the construction of 9 sections, involving a length of 
about 5.03 miles. The work on a portion of these sections was far 
advanced, but none of them had been completed at that date. Con- 
tracts have since been made for 17 of the remaining sections. 
The sections remaining to be arranged for are those at Hough's 
Neck and Nut Island ; a section in Milton on the proposed extension 
of Brook Road or boulevard ; the crossing of the Neponset River ; 
the completion of the crossing of Stony Brook (now under con- 
struction by day labor) ; the filling in of special work omitted in 
Section 70, in West Roxbury ; the construction and equipment of 
the Ward Street pumping station ; the laying of two lines of force 
mains from the pumping station to the Parker Hill tunnel ; and the 
building of a line of sewer to connect the high-level sewer with the 
existing Charles River Valley System. 

The total amount of the contracts already made for the high-level 
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sewer is, as estimated, $2,782,241.58, and the value of the work 
performed to December 31, 1901, is estimated to be $1,393,420. 
The appropriation made for this sewer was $4,600,000. 

Of the total length of the sewer, 12.65 miles are expected to be 
constructed in open trench, and the remaining 4.16 miles in tunnel. 

Of the 14.08 miles already contracted for, 7.24 miles have now 
been excavated to grade in trench or tunnel, leaving 6.84 miles at a 
less advanced stage of construction. 

The trunk sewer is built in general in the horseshoe form, the 
vertical diameters varying from 12 feet 6 inches to 9 feet 2 inches, 
and the horizontal diameters approximating nine-tenths of the ver- 
tical. 

The latest date required for the completion of apy contract for 
this sewer now made is April 1, 1903. 

Chapter 204 of the Acts of the year 1901 required the Board to 
make an extension of the Metropolitan sewer from a branch in St. 
Joseph's Cemetery through lands in West Roxbury and Newton to 
the Brookline town line, a distance of 6,718 feet. The plan pro- 
posed for the extension was submitted, in accordance with the Act, 
to the State Board of Health, and was approved by that Board on 
September 5, 1901. A contract has been made for the construction 
of this sewer, and about a quarter of the work had been accomplished 
at the end of the year. 

The sewerage construction work carried on during the year 1901 
was greater than that in any preceding year since the establishment 
of the Sewerage Commission, and involved an expenditure, exclusive 
of maintenance, of upwards of $1,660,000. 

(3) Quinoy Pumping Station. 

In accordance with the provisions of the Act establishing the South 
Metropolitan System, the pumping station of the city of Quincy was 
purchased by the Board and transferred to the Commonwealth on 
April 1, 1901. This station is located near the northerly limit of 
Merry mount Park. The pumping station contains two engines and 
other equipment, having a capacity for pumping respectively 3,000,- 
000 gallons and 5,000,000 gallons per day. Included in the pur- 
chase of this station were 2% acres of land and a cast-iron force 
main from the station to its junction with the outfall sewer of the 
Boston main drainage system, a distance of about 3.40 miles. 
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(4) Purchases and Takings of Land. 

During the period beginning October 1, 1900, and ending on 
March 20, 1901, the Metropolitan Sewerage Commission made 7 
takings of lands and easements, 6 of which were for the purposes of 
the high-level sewer of the South Metropolitan System and 1 for 
the Wakefield extension of the North Metropolitan System. These 
takings embraced 20.82 acres in fee, and easements in 62.92 acres, 
of which 29.69 acres were in streets. 

Since March 20, 1901, the Board has made 5 takings, all for the 
South Metropolitan System, 2 of which were for the high-level 
sewer, 2 for the Brookline extension and 1 of the lands and ease- 
ments connected with the Quincy pumping station. By these tak- 
ings 2.72 acres were acquired in fee, and easements in 31.60 acres, 
of which 16.33 acres were in streets. 

The following is a list of the takings : — 

List of Takings made by the Board of Metropolitan Sewerage Commissioners 

from October I, 1900, to March 20, 1901. 



LOCATION AND DESCttlPTION. 



Former Owners. 



Recorded. 



Sections and Purpose 
of Taking. 



Quincy (from Sea and Darrow streets 
to Greenleaf Street, land of trustees 
of Woodward Fond to land of heirs 
of Austin White) . Area, 14 acres in 
fee; easements in 23.31 acres (esti- 
mated) . 

Nut Island. Area, 5 acres in fee, 

Milton and Quincy (from Adams Street, 
at middle line of Furnace Brook, 
Quincy, to land late of Samuel Bab- 
cock). Area, easements in 5.99 acres. 

Milton and Hvde Park (from Monpon- 
set Street, Hyde Park, through Brook 
Road to Pine Tree Brook, Milton). 
Area, easements in 7.37 acres (esti- 
mated) . 

Maiden, Melrose and Wakefield (from 
land of Alice C. Mann, Linden Ave- 
nue, Maiden, through Maiden and 
Melrose to a point 10 feet beyond the 
boundary line in Wakefield) . Area, 
easements in 8.00 acres (estimated). 

Quincy (from Hancock Street through 
highways and private ways to Green- 
leaf Street). Area, easements in 3.17 
acres (estimated). 

Quincy (from S"a Street through streets 
and private land t<» Nut Island. Area, 
1.82 acres in fee; easements in 14.48 
acres (estimated). 



Mrs. J. Q. Adams et a/., 



Heirs of Augusta B. 

French 
City of Qnincy and 

town of Milton. 



Town of Milton et a/., 



Mrs. Alice C. Mann et 
al. 



Martha Mears et a/., . 



1900. 

Nov. 8, 



Nov. 8, 
Nov. 22, 

Nov. 22, 



Nov. 20, 



Dec. 19, 



1001. 

Jan. 18, 



Sections 48, 49 and 50, High- 
level Sewer. 



Section 44, High-level 
Sewer. 

Sections 55 and 50, High- 
level Sewer. 



Sections 02, 03 and 04, High- 
level Sewer. 



Sections 58, 59 and 00, Wake- 
field Branch Extension 
(North Metropolitan Sys- 
tem). 



Sections 50 and 51, High- 
level Sewer. 



Sections 44, 45, 40 and 47, 
High-level Sewer. 



The above acreage in which easements were taken includes 29.69 
acres in public streets. 
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The iftxmi acreage in which easements were taken includes 16.33 
Mere* in public streets. 

Sine* October 1, 1900, settlement* have been effected on account 
of the takings made in the North Metropolitan District in 5 cases, 
involving a payment of $1,473.50; and in cases in the Sooth 
Metropolitan District 52 settlements have been effected, under 
which payments have been made amounting to $172,501.96. 

Summary of Land Settlements, October I, 1900, to December 31, 1901. 



LOCATION 



North Metropolitan District. 
Kvcrott, ..... 

(vhlflMIM, ..... 

MftlroMi, 

Mftltlmi, 



Total, , 



auliwy, 
litem. 
II vein Park, 
WMt KoHhury 



South Metropolitan District. 



» • 



(Juliioy pumping ntntloti, 
Total, , , . 
Aint^italwi, 



Area in 



0.09 
0.19 
0.11 
0.07 



0.46 



41.10 
8.89 
2.27 
1.29 



48.55 
2.75 



51.80 



51.76 



»ta«MMM'»l 



2 
1 
1 
1 



22 

19 

2 

8 



51 
1 



52 



57 



$200 00 
138 00 
235 50 
900 00 



$1,473 50 



$50,435 00 

18,095 00 

187 50 

5,800 00 



$74,517 50 
97,984 46 



$172,501 96 



$173,975 46 
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VI. SEWERAGE WORKS — MAINTENANCE. 

(1) North Metropolitan System. 

The maintenance of the North Metropolitan System involves the 
operation of the Deer Island, East Boston, Charlestown and Ale- 
wife Brook pumping stations, and the care of the sewers, siphons 
and outlets. With the 55.39 miles of sewer belonging to the Met- 
ropolitan Works there are connected nearly 500 miles of local 
sewers. 

These stations contain 12 pumping engines, having a capacity 
amounting to 396,000,000 gallons per day, with lifts varying from 
8 to 19 feet. The cost per million gallons raised one foot, including 
labor at the screens, was, at the Deer Island station, $0,086 ; at the 
East Boston station, $0,070; at the Charlestown station, $0,147; 
and at the Alewife Brook station, $0,285. 

(2) South Metropolitan System. 

The only pumping station now operated in the South Metropolitan 
System is the Quincy station. In connection with the 27.08 miles 
of Metropolitan sewers, there are local sewers connected nearly 350 
miles in length. 

The Quincy station has been operated by the Board only since 
April 1, 1901. It has two engines, having a total capacity of 
8,000,000 gallons, with a lift of 36 feet. 

VII. SEWERAGE WORKS — FINANCIAL STATEMENT. 

(1) Construction Loans and Receipts. 

The appropriations for the construction of the Metropolitan Sewer- 
age Works, the receipts which are added to the appropriations, and 
the expenditures for construction, have been as follows : — 

(a) North Metropolitan System. 

Appropriation under chapter 439 of the Acts of 1889 (portion of 

original loan of |5,000,000 devoted to this system), . . . $4,210,865 73 
Appropriation under chapter 307 of the Acts of 1894, additional loan, 500,000 00 
Appropriation under chapter 294 of the Acts of 1895, additional loan, 800,000 00 



Amount carried forward^ . . . $5 % QIQ£&& 1^> 
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AmoHrt WvHgkt fvnzard, f5JD10y865 73 

Appropriation under chapter 414 of the Acts of 1396 T for Greenwood 

and fcoyirtonvfne fSKiktfaXG), 30,000 00 

Appropriation under chapter & of the Acts of 1397, for Greenwood 

and Boyntonvflle (Wakefield), additional loan, .... 5,000 00 

Appropriation under chapter 436 of the Acts of 1897, for additional 

ontlet in fttonehain, 10,000 00 

Appropriation under chapter 520 of the Acts of 1897, for Lexington 

extension, 70,000 00 

Appropriation under chapter 215 of the Acts of 1898, for additional 

outlet in Ercrett, 60,000 00 

Appropriation under chapter 424 of the Acts of 1898, for additions 

to existing pumping plants, 155,000 00 

Appropriation under chapter 172 of the Acts of 1900, for Wakefield 

firamh, 175,000 00 

Appropriation tinder chapter 184 of the Acts of 1900, for additional 

outlets in Chelsea and Everett, 90,000 00 

$5,605,865 73 
Proceed* from sales oi property and from other sources to Decem- 
ber 81, 1001, 16,057 53 

(5,621,923 26 
Amount approved by the Metropolitan Sewerage Commission and 
the Metropolitan Water and Sewerage Board for payment to De- 
cember 81, 1901 (of which 1248,433.44 is for the preceding fifteen 
months), 5,565,707 81 

Hnlnnoe, January 1, 1902, (56,215 45 

(6) South Metropolitan System. 

Charles River Valley Sewer. 

Appropriation under chapter 439 of the Acts of 1889 (portion of 
original loan of (5,000,000 devoted to this system), . . . (789,134 27 

Appropriation under chapter 464 of the Aots of 1900, for siphon 
piirclmae In Watortown, * # . 10,912 00 

(800,046 27 
Amount approved by the Metropolitan Sewerage Commission for 

payment to December 31, 1901, 800,046 27 

No balance, January t> W3> 
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Neponset River Valley Sewer. 

Appropriation under chapter 406 of the Acts of 1895, original loan, (500,000 00 

Appropriation under chapter 83 of the Acts of 1897, additional loan, 300,000 00 

Appropriation under chapter 180 of the Acts of 1898, additional loan, 35,000 00 

Appropriation under chapter 241 of the Acts of 1899, additional loan, 25,000 00 

Appropriation under chapter 204 of the Acts of 1901, additional loan, 40,000 00 

(900,000 00 
Proceeds from pumping ground water, 109 50 

$900,109 50 
Amount approved by the Metropolitan Sewerage Commission and 

the Metropolitan Water and Sewerage Board for payment to De- 
cember 81, 1901 (of which (12,607.68 is for the preceding fifteen 
months), 866,290 16 

Balance, January 1, 1902, $33,819 34 

High-level Sewer. 

Appropriation under chapter 424 of the Acts of 1899, original loan, $4,600,000 00 
Proceeds from sales of property to December 31, 1901, . . . 575 00 

(4,600,575 00 
Amount approved by the Metropolitan Sewerage Commission and 

the Metropolitan Water and Sewerage Board for payment to De- 
cember 81, 1901 (of which (1,371,981.64 is for the preceding 
fifteen months), 1,763,892 58 

Balance, January 1, 1902, (2,836,682 42 

(c) Metropolitan Sewerage Loans Sinking Fund* 

Under authority of chapter 122 of the Acts of 1899, and section 
14 of chapter 424 of the Acts of 1899, the Treasurer of the Com- 
monwealth was required to consolidate the sinking funds of all the 
Metropolitan sewerage loans into one fund, to be known as the 
Metropolitan Sewerage Loans Sinking Fund. 

The sinking fund as thus established has amounted at the end of 
each year to sums as follows : — 

December 31, 1899, $361,416 59 

December 31, 1900, 454,520 57 

December 31, 1901, 545,668 26 
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(2) Annual Appropriations and Receipts. 

The annual appropriations for the maintenance of the Metropol- 
itan Sewerage Works, the receipts of the Board which are added to 
the appropriations for maintenance, and the expenditures for main- 
tenance for the fifteen months ending December 31, 1901, have been 

as follows : — 

North Metropolitan System. 

Balance, October 1, 1900, $51,995 SO 

Appropriation under chapter 40 of the Acts of 1901, 76,500 00 

Receipts from pumping and from other sources, . 325 02 

$128,820 82 
Amount approved by the Boards for payment, . . 115368 15 

Balance, January 1, 1902, ...... (12,952 67 

South Metropolitan System. 

Balance, October 1, 1900, $9,447 89 

Appropriation under chapter 30 of the Acts of 1901, . 76,060 00 

Receipts from sales of property and from pumping, . 10 00 

(85,517 89 

Amount approved by the Boards for payment, . . . 73,998 61 

— 

Balance, January 1, 1902, (11,519 28 

The Board has also received from rentals and from other sources, 
to be applied by the Treasurer of the Commonwealth to the Metro- 
politan Sewerage Loans Sinking Fund requirements, $318.85. 

(3) Annual Assessments. 

Chapter 424 of the Acts of the year 1899 provided that the 
Supreme Judicial Court should determine the proportion in which 
each of the cities and towns of the South Metropolitan System 
should, for the term of five years next after the year of the first 
issue of scrip or certificates of debt under said chapter, annually 
pay money into the treasury of the Commonwealth to meet the 
interest and sinking fund requirements, and the cost of maintenance 
and operation of the system. The award of the commission ap- 
pointed in the year 1900, covering the term of five years beginning 
with the year 1900 and ending with the year 1904, is shown on 
pages 32 and 33 of the twelfth annual report of the Metropolitan 
Sewerage Commission. 
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Chapter 439 of the Acts of the year 1889 provided in a similar 
manner for the appointment of commissioners in every term of five 
years to determine the proportion in which each of the cities and 
towns forming the North Metropolitan System should annually pay 
money to meet the interest and sinking fund requirements, and the 
cost of maintenance and operation of that system. On May 16, 
1901, the Supreme Judicial Court appointed James F. Jackson of 
Fall River, Larkin T. Trull of Lowell and Arthur P. Rugg of 
Worcester commissioners to determine the amount of these annual 
payments, beginning with the year 1901 and ending with the year 
1905 ; and the full award of the commissioners will be found in 
Appendix No. 6. 

The proportions in percentages which are determined to be pay- 
able by the several cities and towns are as follows : — 



CITY OR TOWN. 



Proportions in 

Percentages for 

Interest and 

Sinking Fund, 

based on 

Valuation. 



Proportions In 
Percentages for 

Maintenance 

and Operation, 

based on 

Population. 



Arlington, 

Belmont, 

Boston,* 

Cambridge, 

Chelaea, . 

Everett, . 

Lexington,f 

Maiden, . 

Medford, 

Melrose, . 

Somerville, 

Stoneham, 

Wakefield, 

Winchester, 

Winthrop, 

Woburn, 



Totals, 




2.06 

.94 

20.66 

21.96 

8.14 

5.82 

.82 

8.05 

4.36 

3.10 

14.74 

1.48 

1.78 

1.73 

1.45 

3.41 



100.00 



* East Boston and Charlestown districts. 



f Villages of Centre and East Lexington. 



(4) Expenditures for the Different Works. 

The following is a summary of the expenditures made in the 
various operations for the different works : — 



CONSTRUCTION. 


For Fifteen Months ending 
December 31, 1901. 


From Beginning of Work 
to December 31, 1901. 


North Metropolitan System. 
Original system, main line and branches, 

Chelsea and Everett outlets, .... 

Wakefield branch extension, .... 

Total, North Metropolitan System, . 


$8,728 86 

86 00 

65,996 66 
173,622 02 
$248,433 44 


$5,150,782 53 
68,585 15 
54,877 12 
35,698 29 
11,574 10 
67,806 71 

176,384 91 
...... .. Aft ftftfi TftT fil 
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CONSTRUCTION. 



For Fifteen Months ending 
December 31, 1901. 



From Beginning of Work 
to December 31, 1001. 



South Metropolitan Syttem, 
Charles River valley sewer, . 
Neponset River valley sewer, main line, 
Brookline branch, .... 
Total 



High-level sewer : — 

Section 43, Quincy, .... 

Section 44, Qnlncy, .... 

Section 45, Qnlncy, .... 

Section 40, Quincy, .... 

Section 47, Qnlncy, .... 
Sections 48 and 49, embankments, Quincy, 

Section 48, Qnlncy, .... 



Section 49, Quincy, 

Section 50, Qnlncy, 

Section 51, Quincy, 

Section 52, Quincy, 

Section 53, Quincy, 

Section 54, Quincy, 

Section 55, Quincy and Milton, 

Section 56, Milton, 

Section 67, Milton, 

Section 58, Milton, 

Section 59, Milton, 

Section 60, Milton 

Section 61, Milton, 

Section 62, Milton, 

Section 63, Milton, 

Section 64, Neponset River crossing, . 

Section 65, Hyde Park, 

Section 66, Hyde Park, 

Section 67, Hyde Park, Stony Brook cross- 
ing, 

Section 68, Hyde Park and Roxbury, . 

Section 69, West Rozbnry, .... 

Section 70, West Rozbnry, .... 

Section 71, West Rozbnry, .... 

Section 72, West Rozbnry, .... 

Section 73, West Rozbnry, .... 

Section 74, West Rozbury and Roxbury, . 

Section 75, Rozbury, 

Section 76, Rozbury, cast-iron force main, . 

Section 77, Rozbury, Ward Street pumping 
station, 

Section 78, Rozbnry, connecting sewer, 

Real estate, 

Apportionment Commission, 

Administration, 

Total 

Total, South Metropolitan System, « 



Total for construction, both systems, 



$8,120 20 
9,487 48 



$3,165 75 

2,084 48 

943 66 

1,115 65 

6,761 32 

24,463 00 
2,288 59 

54,807 22 
. 8,201 02 

68,566 82 

10,197 36 

6,766 19 

4,832 88 

103,979 15 

80,429 69 
5,661 97 
3,491 32 
7,482 44 
1,700 14 
894 69 
107,421 08 

81,736 42 
1,175 33 

23,086 04 

92,484 17 

4,620 46 
22,874 24 
42,315 20 
61,689 64 
63,557 67 

108,562 61 
36,996 87 

119,643 63 

26,846 61 

. 901 17 

6,841 24 

287 53 

175,794 13 

9,345 56 



$12,607 68 



1,371,981 64 
$1,384,589 82 



$1,633,022 76 



$856,802 68 
9,487 48 



$8,671 87 
6,199 43 
3,626 62 
8,797 61 
8,448 28 

24,468 00 
4,970 66 

67,489 18 

10,882 98 

61,237 78 

12,879 82 

8,448 16 

7,514 79 

106,661 11 

88,111 66 
8,343 98 
6,173 28 

10,164 40 

4,882 10 

8,676 66 

110,103 03 

84,418 37 
3,867 28 

40,603 13 
114,868 13 

7,802 41 
78,218 66 

101,861 64 
86,607 44 
87,588 67 

111,251 98 
89,678 28 

122,328 28 

86,202 78 

8,582 12 

10,973 79 

1,240 90 

264,778 46* 

2,000 00 

25,715 66 



$800,046 27 



866,290 16 



1,763,892 58 
$3,430,229 01 



$8,995,936 82 



* Including $61,300.20 paid for Ward Street pumping station lot, and estimated amount of $14,000 
for part of Adams estate purchase on account of sand for use in connection with construction of Sec- 
tion 48. 



MAINTENANCE. 



For Fifteen 

Months ending 

December 31, 1901. 



North Metropolitan System, 
South Metropolitan System, 

Total for maintenance, 



$116,868 15 
73,998 61 



$189,866 76 
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(5) Detailed Financial Statement. 

The Board herewith presents, in accordance with the Metropolitan 
Sewerage Acts, an abstract of the expenditures and disbursements, 
receipts, assets and liabilities for the fifteen months ending Decem- 
ber 31, 1901: — 

(a) Expenditures and Disbursements. 



GENERAL CHARACTER OF EXPENDITURES. 



For Fifteen Months 

ending December 

31, 1901. 



North Metropolitan System — Construction. 

Commissioners, 

Secretary, engineer and auditor, 

Clerical services, • 

Engineers, inspectors, rodmen, laborers and others, 

Advertising, 

Office supplies, 

Postage, telephone and telegrams, 

Books, maps, plans, blue prints and photography, 

Engineering instruments and repairs of same, .... 

Engineering supplies, 

Carriage hire and travelling expenses, 

Rent of office, Pemberton Building, 

Rent of office, Melrose, 

Teaming and express, 

Tools and repairs of same, 

Brick, cement, lumber and other field supplies, .... 
Contracts : — 

Original work : — 

James Heath & Son, Sect. 35, 

Wakefield branch : — 

John Booth Co., Sect. 50, 

Chelsea and Everett outlets : — 

H. A. Hanscom & Co., Sect. 56, 

H. A. Hanscom & Co., Sect. 57, 

Wakefield branch extension : — 

Bruno, Salomon e & Petitti, Sect. 58, 

Chas. G. Belden & Co., Sect. 59, 

Old Colony Construction Co., Sect. 60 (part), 

Metropolitan Contracting Co., Sect. 60 (part), 

Pumps and alterations, pumping plants, 

Land takings, purchase and recording, 

Experts and appraisers, 

Legal services, 

Neponset River Valley Sewer. 
Engineers, inspectors, rodmen, laborers and others, 

Advertising, 

Office supplies, 

Postage, telephone and telegrams, 

Books, maps, plans, blue prints and photography, 
Engineering instruments and repairs of same, . 

Amount carried forward^ . . . . 



(916 66 

1,262 50 

1,141 68 

26,893 34 

220 02 

259 99 

135 07 

211 38 

45 79 

325 74 

634 68 

312 50 

160 00 

131 64 

301 66 

9,240 36 



75 75 

86 00 

31,747 71 
21,827 79 

49,110 33 

47,719 76 

10,841 01 

35,571 58 

7,860 00 

1,480 50 

63 75 

356 25 



1248,433 44 


$1,971 82 


47 18 


13 79 


31 90 


23 58 


9 00 



12,097 27 
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0E3EKAL CHABACTEK OF EXPE2n>ITUftE8. 



For Fifteen Months 



31,1301. 



Amount brought forward, 

Neponsct River Valley Sewer— Con. 

Engineering supplies, 

Carriage hire ana travelling expenses, . 

Teaming and express, 

Brick, cement, lumber and other field supplies, . 
Contracts : — 
Brookline branch : — 

Thos. J. K el ley, Sect. 30, 

Land takings, purchase and recording, . 

Experts and appraisers, 

Legal services, 

Claims on contracts, 

High-level Sewer— Construction. 

Commissioners, 

Secretary, engineer and auditor, 

Clerical services, 

Engineers, inspectors, rod men, laborers and others, 

Advertising, 

Office supplies, 

Postage, telephone and telegrams, .... 
Books, maps, plans, blue prints and photography, 
Engineering instruments and repairs of same, 

Engineering supplies, 

Carriage hire and travelling expenses, .... 

Repairs, fittings and supplies, main office, . 

Rent of office, Pemberton Building, .... 

Rent of sub- offices, 

Water rates and connections, 

Clearing wood lot, Quincy, 

Rent of office, Ash burton Place, 

Rent of wharf, Quincy, 

Boats and boat hire, ....... 

Teaming and express, 

Tools and repairs of same, 

Brick, cement, lumber and other field supplies, . 
Contracts : — 

Chas. G. Belden & Co., Sect. 47, . . . . 

Chas. G. Belden & Co., Sect, 49, . 

Chas. G. Belden & Co , Sects. 48,49, embankments, . 

Chas. G. Belden <& Co., Sect. 60, . 

Thomas F. Moore, Sect. 61, 

National Contracting Co., Sect. 62, . 

National Contracting Co., Sect. 63, ... 

National Contracting Co., Sect. 64, . 

It. P. Nawn, Sect. 66, 

National Contracting Co., Sect. 66, . 

J. \\\ Bustin & Co , Sect. 67, 

Latta & Terry Co., Sect. 68, 

11. l\ Nawn, Sect 69, 

E, \V. Kvorson & Co., Sect, 62, 

National Contracting Co , Sect. 63, . 

Amount carried forward* 



12,097 27 



105 55 

77 00 

1 15 

184 82 



6,942 59 

1,930 80 

225 00 

48 50 

1,000 00 



f 12,607 68 

f 4,750 00 

5,879 15 

2,239 53 

95,783 28 

1,008 82 

2,382 42 

536 45 

921 87 

582 84 

2,323 11 

3,211 96 

118 77 

3,281 25 

672 75 

9,220 60 

888 77 

300 00 

675 00 

25 00 

451 28 

21 84 

10,125 32 

3,804 90 
50,423 48 
19,188 46 

6,209 67 
54,934 63 

8,164 75 

3,928 43 

3,178 67 
93,075 17 
76,733 30 

8,468 17 
711 87 

4,486 89 

100,386 83 

71,793 78 



1645^38 31 
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Amount brought forward 

Sigh-level Sewer — Construction — Con, 
Contracts — Con. 

Beckwith & i.'uackonbu-h. Sect. 66, . 

Ed. W. & John J Everson, Sect. 66, . 

Beckwith & (Jiiaeketiljiisli. Sect. 68, . 

Beck with & Quackenbitsh, Sect. 69, . 

Charles Lineban, Sect. 70, 

Charles F. Taylor & Co., Sect. 71, . 

Jones & Median, Sect 72 

National Contracting Co . Sett. 73, . 

II. P. Nawn, Sect 74 

Studies & Scbniglau Co., Sect. 75 (part), . 
Land takings, pin-chase anil recording, . 

Experts and appraisers, 

Legal services 

Claims and allowances > 

Total, 



North Metropolitan System — Maintenance 

Administration: — 

Commissioners, secretary, auditor and assistants, 
Postage, printing, staiiunery and otlke supplies, 
Miscellaneous expenses 

General superintendence: — 

Engineer and assistants 

Postage, printing, stationery and ullicc supplies, 
Kent, telephone, heating, lighting and care of offices, 
Miscellaneous expenses, 

Deer Island pumping station : — 

Coal, ' 

Oil and waste, 

Water 

Packing, 

Repairs and renewals, 

Telephones and office supplies 

Miscellaneous supplies and expenses, 
East Boston pumping station : — 

Coal, ' 

Oil and waste 

Repairs and renewals, 

Telephones and ollioe supplies, 

Miscellaneous supplies and expenses, 
Charlestons pumping station : — 

Coal, " 

Oil and waste, 

Water, 

Packing 

Amount carried forward, 



21,025 76 

85,951 71 

21,384 26 

38,494 89 

65,400 77 

59,987 71 

101,063 22 

30,811 12 

111,947 10 

22,710 89 

170,713 94 

2,621 77 

2,:i*0 20 

1,650 00 



6,841 56 
435 49 
370 35 
204 24 



949 84 
320 11 
1,576 96 

12,363 44 

y.soa to 
a*! n 

1,083 60 

72 12 

1,769 56 

a 19 05 

1,018 47 

11,256 67 

4,937 SO 

322 98 
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GENERAL CHARACTER OF EXPENDITURES. 



i For Fifteen Months 
j ending December 
I 31, 1901. 



Amount brought forward, 



North Metropolitan System — Maintenance — Con. 
Cbarlestown pumping station — Con. 

Repairs and renewals, 

Telephones and office supplies, 

Miscellaneous supplies and expenses, 
Alewife Brook pumping station : — 

Labor, 

Coal, 

Oil and waste, 

Water, 

Packing, 

Repairs and renewals, . 

Telephones and office supplies, 

Miscellaneous supplies and expenses, 
Sewer lines, labor, 

Supplies and expenses, 

Apportionment Commission, 



Total, 



South Metropolitan System — Maintenance. 
Administration : — 
Commissioners, secretary, auditor and assistants, 
Postage, printing, stationery and office supplies, 
General superintendence: — 
Engineer and assistants, ...... 

Postage, printing, stationery and office supplies, 
Charles River valley sewer : — 

Sewer lines, labor, 

Supplies and expenses, 

City of Boston, tor pumping and interest, 
Neponset River valley sewer: — 

Sewer lines, labor, 

Supplies and expenses, 

City of Boston, for pumping and interest, 
Quincy pumping station :* — 

Labor, 

Coal, ' . 

Oil and waste, 

Water, 

Packing, 



Repairs and renewals, 



1 



Telephones and office supplies, . 
Miscellaneous supplies and expenses, 

Total, 



$77,950 33 



838 35 
239 99 



3,746 


79 


2,014 46 


130 09 


384 


16 


21 


05 


169 


21 


215 


92 


621 


25 


21,824 08 


4,791 


25 


2,000 


00 


(115,868 


15 



$333 33 
120 98 

1,288 34 
13 88 

3,868 50 

116 59 

44,345 39 

2,151 28 
144 75 

17,290 00 

2,392 28 

1,288 42 

19 91 

10 CO 

15 98 

448 34 

44 42 

606 22 



$73,998 61 



* From April 1, 1901. 



(b) Receipts. 

The receipts from the sales of property, from rents and from other 
sources have been credited as follows : — 
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For Fifteen Months 

ending December 

31, 1901. 


From Beginning of 

Work to 
December 31, 1901. 


North Metropolitan System, — construction, 
Neponset River valley sewer, — construction, 
High-level sewer,— construction, 
North Metropolitan System, — maintenance, 
South Metropolitan System, — maintenance, 
Metropolitan Sewerage Loans Sinking Fund, 


f 6,765 55 

575 00 

325 02 

10 00 

318 85 


f 16,057 53 
109 50 
675 00 
325 02 
10 00 
318 85 




17,994 42 


$ 17,395 90 



(c) Assets. 

The following is an abstract of the assets, the more important 
items being given : — 

Office furniture, fixtures and supplies : — 
2 book cases ; 8 plan cases ; 37 miscellaneous cases and cabinets ; 187 chairs ; 17 
desks ; 2 letter- copying presses ; railroad tickets (value), $357.26 ; 25 reference 
books ; 52 stools ; 35 coal stoves ; 25 tables (office) ; 26 tables (drafting) ; 1 
telephone line (private) ; 1 typewriter; stamped envelopes (value), $18.50. 

Engineering and scientific instruments and supplies : — 

6 drawing boards; 1 calculating instrument; 1 cement-testing machine; 1 cur- 

rent meter; 9 engineers' levels; 2 pantographs; 1 photographic outfit; 6 
planimeters ; 94 levelling, measuring and sight rods ; 84 pairs rubber boots - f 
84 scales ; 2 section liners ; 12 straight-edges ; 60 tapes ; 12 transits. 

Horses, vehicles, field machinery, etc. : — 
1 horse ; 1 cart ; 1 sled ; 1 wagon ; 1 road roller ; 2 harnesses ; 8 bush hooks, bill 
hooks, scythes, etc. ; 2 hand carts ; 3 iron hand rollers ; 5 lawn mowers. 

Machinery, tools and other appliances and supplies : — 

7 adzes ; 4 anchors ; 7 anvils ; 27 axes and hatchets ; 32 barrows ; 23 bars, crow 

and others ; 1 blacksmithing outfit; 1 blasting battery ; 52 blocks, all kinds ; 
4 blowers ; 10 row boats ; 1 boat, naphtha launch ; 21 boilers ; 102 chisels ; 4 
carts and cars ; 9 chain hoists ; 5 derricks ; 14 drilling machines ; 5 dynamos ; 
16 engines ; 10 gages ; 7 grindstones ; 18 hoes, all kinds ; 4 forks, ; 56 ham- 
mers ; 7 hoisting buckets ; 1,695 feet hose, all sizes ; 3 indicators ; 2 injectors 
and inspirators ; 11 jacks ; 1,200 feet ladders ; 3 lathes ; 10 M feet B. M. lum- 
ber; 4 mattocks; 15 mauls; 2 meters, pressure, etc.; 10 oil cabinets and 
tanks; 18 pipe cutters; 18 die plates, stocks, etc.; 72 picks; 3 plumber's 
furnaces; 14 pumping engines; 25 steam pumps; 1 centrifugal pump; 6 
diaphragm pumps ; 8 miscellaneous pumps ; 15 rakes ; 1 rock drill ; 84 saws ; 
13 scales, yard, platform, etc. ; 104 shovels, scoops, spades, etc. ; 13 steam 
siphons ; 43 temporary buildings and structures ; 24 tongs ; 24 tool and coal 
boxes, etc., ; 10 trench and other braces ; 1 truck ; 14 vises ; 2 winches ; 274 
wrenches ; 2,427 feet wrought-iron pipe, all sizes. 

Real estate connected with works not completed : — 
Land for the Ward Street pumping station, Roxbury ; for the outfall sewer at 
Nut Island, Boston harbor ; and for other portions of the high-level sewer. 

Completed works, including real estate connected therewith : — 
Pumping stations at Deer Island, East Boston, Charlestown, Somerville and 
Quincy ; 82.47 miles of completed sewer ; stock yards and buildings at Deer 
Island, East Boston and at Hyde Park, and vacant lots in Winthrop and Chelsea.. 
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(d) Liabilities. 
There are liabilities as follows : — 

Unpaid bills f 18,400 00* 

Due on monthly pay rolls, 1386 00 

f20,286 00 

Amounts on Monthly Estimates, not due until Completion of Contracts or 

until Claims are settled. 



XAME. 



Work. 



Amount. 



North Metropolitan Con- 
struction : — 
The George F. Blake Man- 
ufacturing Co. 
John Sbeeban, 
John Sneehan, 
Jones & Meehan, . 

H. A. Hanscom & Co., 

H. A. Hanscom & Co., 

Bruno, Salomone & Petitti, 

Chas. G Belden & Co., . 

Old Colony Const. Co., . 

Metropolitan Contg. Co., . 
Neponset Valley System : — 
E. W. Everson & Co., . 

Thos. J. Kelley, 
High-level sewer : — 

Chas. G. Belden & Co , . 

Chas. G. Belden & Co., . 

Chas. G. Belden & Co., . 

Chas. G. Belden & Co., . 

Thomas F. Moore, . 

National Contracting Co., . 

National Contracting Co., . 

National Contracting Co., . 

H. P. Nawn, 

National Contracting Co., . 

J. W. Bustin & Co., . 

Latta & Terry Co ., . 

II. P. Nawn, . 

E. W. Everson & Co., 

National Contracting Co., . 

E. W. & John J. Everson, . 

Charles Linehan, 

Charles F. Taylor & Co., . 

Jones & Meehan, 

National Contracting Co., 

II . P. Nawn, 

E. W. Everson & Co., 



Original work, Alewife Brook pump- 
ins; station. 
Original work, Sect 20, . 
Original work, Sect 37, . 
Original work, Sect. 44, . 
Chelsea and Everett outlets, Sect. 56 
Chelsea and Everett outlets, Sect. 57 
Wakefield branch extension, Sect. 58 
Wakefield branch extension, Sect. 59 
Wakefield branch extension, Sect 60 
Wakefield branch extension, Sect. 60 



Original work, Sect. 25, . 
Brookline branch, Sect. 30, 

Sect. 47, .... 

Sects. 48, 49, embankments, 

Sect. 49, 

Sect. 50, 

Sect. 51, 

Sect. 52, 

Sect. 53, 

Sect. 54, 

Sect. 55, 

Sect. 56, 

Sect. 57, 

Sect. 58, 

Sect. 59, 

Sect. 62, 

Sect. 63, 

Sect. 66, 

Sect. 70, 

Sect 71, 

Sect. 72, 

Sect. 73, 

Sect. 74, 

Sect. 75, 



$1,875 00 

450 00 

4,458 18 

32 00 

1,670 93 

1,148 83 

2,584 77 

2,511 57 

1,894 17f 

6,277 33 

50 00 
1,225 16 

671 45 

3,386 21 

8,898 25 

1,095 81 

9,879 48 

1,661 39 

747 74 

679 62 

8,529 94 

13,663 60 

612 03 

125 63 

884 66 

6,034 77 

12,928 52 

18,543 70 

13,480 48 

4,206 98 

6,121 57 

5,481 82 

4,535 33 

184 50 



f 146,531 42 



* Miscellaneous current bills of 1901 and those coming Id from time to time after January 1, 1902, have 
•luce been paid. 
t Labor and other claims paid by the Board exceed this amount. 
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Amounts have been agreed upon in the following cases, but the 
deeds have not yet passed : — 

Heirs of Austin White, $100; William Bogle, $1,250; George 
H. Hardwick, $75 ; Jennie M. Kimball, $500. 

On the claims of the following it is impossible to state the amounts 
due for land and other damages, as suits are now pending in the 
courts for the determination of the same : — 

Joseph Stone et al. y Amos Stone et aZ., city of Boston, Henry W. 
Hunt et al. 9 Peter P. Veale, Margaret Noon, Evangelical Lutheran 
"Church, William Finneran, Harvard College, Charles L. Flint, 
Jacob Schaffreen, Theodore H. Tyndale, John Sheehan, Mary E. 
Connolly, Mary Rohan. 



VIII. ADMISSION OF OTHER MUNICIPALITIES INTO THE 

METROPOLITAN WATER DISTRICT. 

In accordance with negotiations which were taking place at the 
end of the preceding year, Stoneham was admitted into the Metro- 
politan Water District on May 23, 1901. It was agreed between 
the Board and the town that water might be furnished to the town 
from a reservoir to be constructed by the Board on Bear Hill at an 
elevation of between 295 and 300 feet above the Boston city base,, 
when full, and that water should be delivered into main pipes of the 
town at the junction of Main and Franklin streets. As the build- 
ing of a reservoir on Bear Hill, the laying of a considerable length 
of main pipe in order to connect with the Stoneham water system > 
and the extra pumping, involved the expenditure of a considerable 
sum of money, the payment of $30,000 by the town was required. 
These works were so far completed that water was supplied to the 
town on October 21, 1901. 

IX. ADDITIONAL LOANS AND CHANGES OF ASSESSMENTS 

FOR METROPOLITAN WATER WORKS. 

Attention was called, in the report of the Metropolitan Water 
Board of last year, to the necessity of authorizing an additional 
water loan, in order to provide for expenditures which had not been 
contemplated by the original Metropolitan Water Act. A recom- 
mendation for such loan was made by the Governor in his message 
to the Legislature. The additional appropriation was principally 
required for the construction of the Weston Aqueduct, and for the 
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amount adjudged to be doe to the city of Boston on account of the 
taking of it* works. 

An act was accordingly passed, on June 5, 1901, authorizing a 
Metropolitan Water Loan to an amount not exceeding $13,000,000, 
in addition to the $27,000,000 previously authorized. 

The attention of the Metropolitan Water District and of the 
Legislature had also been called to the provisions of the original 
Metropolitan Water Act, by which the annual assessments imposed 
upon the cities and towns in the District were insufficient for sev- 
eral years to meet the entire cost of maintenance, the interest on 
the loan and the requirements of the sinking fund. The assess- 
ments began in the year 1898, and, besides the amount of $42,500 
added on account of the preliminary expenditures of the State Board 
of Health, the sum of $300,000 only was assessed for that year ; and, 
although it was provided that an increase of $200,000 in the amount 
of the assessment should be made in each successive year, the annual 
assessments would be inadequate to meet the total of the annual re- 
quirements for several years, so that, to meet the successive defi- 
ciencies, the amount of the water loan ultimately necessary would 
have to be increased by about $4,000,000. 

Chapter 489 of the Acts of the year 1901 was passed on June 13, 
and provided that the assessment for the current year, and of each 
year thereafter, should be sufficient to meet the annual requirements 
for maintenance, interest and the sinking fund. Although the pas- 
sage of this act increased to a considerable extent the amount of the 
assessment for the year 1901 over that of the preceding year, this 
action will result in a smaller maximum assessment in the future, 
and wisoly requires the payment of current expenditures by current 
assessments. | 

X. MEASURES TO PREVENT WASTE AND EXCESSIVE USE 

OF WATER. 

The Board deems it to be its duty to the Metropolitan Water Dis- 
trict again to call attention, not only to the large consumption of 
water, but also to the great increase in consumption occurring from 
year to year, Tho State Board of Health in its report of 1895 
stated that the average daily consumption of water in the Metro- 
politan District for the preceding year was 79,046,000 gallons. In 
that report the State Board estimated that the daily consumption 
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would, in the year 1895, reach 84,000,000 gallons, or 85 gallons 
per inhabitant, and that the daily consumption in the year 1900 would 
reach 103,000,000 gallons, or 90 gallons per inhabitant. It was 
estimated that a consumption of 100 gallons per inhabitant would 
be reached in the year 1920 ; and, in making its calculations as to 
future needs of the District, it was estimated that, with the con- 
sumption of 100 gallons per inhabitant, the sources of supply then 
recommended would be sufficient until the year 1920. The district 
for which the calculation was made embraced not simply the cities 
and towns now in the District, but all the cities and towns within 
the ten-mile limit. 

In the year 1895 the daily consumption in the cities and towns now 
constituting the District amounted to 69,188,000 gallons, — a daily 
consumption per inhabitant of 92 gallons. In the year 1901 the 
daily consumption of water in the District had reached 104,178,000 
gallons, — a daily consumption of 117 gallons per inhabitant. 

A greater increase than was estimated called for the construction 
of the Weston Aqueduct two or three years prior to the time when 
its need had been anticipated. An increase in the next few years 
corresponding to that which has occurred since the beginning of the 
operations of the Board will compel resort to be had in a very few 
years to additional sources of supply, at a date ten or twelve years 
earlier than had been estimated under the calculations made by the 
State Board of Health in the year 1895. 

It is not necessary to repeat that this increase in consumption 
causes a great increase in the annual expenditures for maintenance 
and operation, and that it hastens the time when great expenditures 
must be incurred for new sources of supply, new pumping facilities, 
new aqueducts, and new mains and other equipments. 

The Board continues of the belief that the annual consumption 
of water in the District is greater than is necessary, and that there 
is considerable waste and misuse of water. It has during the year 
continued to urge many of the municipalities to adopt stricter regu- 
lations in the consumption of water and to make a more rigorous 
enforcement of rules. 

The Board, acting under the authority granted to it under section 
10 of the Metropolitan Water Act, which provides that the Board 
may take all proper measures to prevent the improper use or waste 
of water, adopted, on August 2, 1901, the following regulations in 
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regard to the use of hand hose and lawn sprinklers, to be enforced 
throughout the District on and after January 1, 1902 : — 

The use of water through hand hose on premises where the water supply 
is not metered shall be restricted to two boors in each day, such use to be 
bad between the hours of 5 and 8 a.m. and 5 and 8 p.m. 

The hose must be used with a nozzle not exceeding three-sixteenths of 
an inch in diameter, and while so used must be held in the hand of a person 
on the premises of the water taker. 

On premises where the water supply it metered, the above restrictions 
do not apply, and a laim sprinkler may be attached to the hose. 

The Board also gave notice that the charge for hand hose used in 
accordance with these regulations would not be less than $4 per 
annum. 

The question of the prevention of the excessive use and waste of 
water was made the subject of conferences between the Board and 
the various water boards and other officials in the District in the 
early part of the year. The subject, as more especially discussed, 
was the introduction of water meters to individual water takers. 
There was considerable difference in opinion as to whether the time 
had come for either compelling or for urging or directly encouraging 
the use of meters by individual takers ; but there seemed to be a 
general opinion expressed that it would be wise that the water sup- 
plied to the various cities and towns should be measured, and that 
the amount of the consumption of water should become an element 
in fixing, so far as practicable, the annual assessment. 

The Board accordingly caused investigations to be made as to the 
feasibility of determining, by meters or otherwise, the amount of 
water furnished to each city and town in the District ; and, although 
it was ascertained that the cost of such determinations would be 
considerable, it seemed that such cost would be justified, even if not 
called for on other grounds, if the different cities and towns could, 
thus bo given a pecuniary motive for enforcing proper regulations 
against waste and excessive use of water. 

Inasmuoh as the Metropolitan Water Act provided that the annual 
assessments upon the cities an$ towns, other than the city of 
Boston, should be apportioned one-third in proportion to their 
respective valuations and the remaining two-thirds in proportion to 
their respective populations, the Board believed that to substitute 
for the element of population the quantity of water used, so that the 
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assessment should be based one-third in proportion to the valuations 
and two-thirds in proportion to the quantities of water respectively 
used, would be a step in the direction of checking waste and exces- 
sive use, and would operate for the benefit of the entire District. 

The Board trusts that the results of the investigations which it has 
begun upon this subject will enable it to make future recommenda- 
tions tending further to check unnecessary consumption. 

The inadequacy of the present aqueducts to furnish the quantities 
of water required under the larger consumption in periods of exces- 
sive drafts upon the works may require at times a special economy 
in use until the new Weston Aqueduct is able to aid the resources 
of the present aqueducts. 

XI. ELECTROLYSIS AFFECTING IRON PIPES. 

The Board has been having extended investigations made as to the 
effects upon iron pipes of the underground electric currents. For 
some years injurious effects have been observed from the action of 
electricity upon water and other pipes. The examinations which 
have been made are convincing that the electric currents from the 
street railway systems have already caused serious damage to the 
pipe lines. This injury has thus far, in general, been found in pipes 
in the vicinity of the power stations of the street railway systems, 
but it is probable that the injuries exist in other places, and es- 
pecially that there has been destructive action taking place at the 
joints of the pipes. 

The injury which has already been caused is of large amount, and, 
if the present conditions continue, they will result in a large de- 
struction of pipes within a very few years. The cost, however, of 
replacing these pipes is but a minimum of the damage which may 
be occasioned. By the sudden breakage of pipes, large damage 
may be caused to neighboring property in thickly settled districts, 
and serious consequences may ensue where large portions of the 
District are dependent upon a single line of pipe. 

It would seem that this electrical action, resulting from the opera- 
tion of electric railways, may be prevented by the use of a double 
trolley system, in which return currents shall be insulated from the 
rails and from the earth. 

The damages which are occasioned are by no means confined to 
the pipes belonging to the Metropolitan Water and Sewerage Board. 
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The attention of the railway companies has been from time to 
time called to the matter, bat it would seem that efficient and radi- 
cal measures most soon lie called for to remedy these difficulties. 

XII. RECOMMENDATIONS FOR LEGISLATION. 

In a preliminary report made to the Legislature (House Docu- 
ment, No* 26) the following recommendations for legislation for the 
current year, under both the water and sewerage acts, were made : — 

Application has been made to the Board in one or two instances that a 
supply of water from the Metropolitan System be furnished to sections of 
a town that is embraced within the ten-mile limit prescribed by the Metro- 
politan Water Act (chapter 488 of the Acts of the year 1895), which are 
not reached by the water pipe system that supplies the larger portion of the 
town. If a town is within the ten-mile limit, the act provides that the 
Hoard shall admit the town, on its application, into the District, and fur- 
nish it water ; or shall furnish water to any water company owning the 
water pipe system in the town, on such company assuming the assessments 
of the town, if any, and such payment of money as the Board may deter- 
mine. The act does not contemplate the existence of two or more water 
companies or systems supplying water to different sections of a town. 
Were such town without the ten-mile limit, the Board might under the act 
furnish any such section with water, upon such payment of money as the 
Board might determine. Recommendation is made that the act be so 
amended that the Board may furnish water to a water company in a town 
within the ten-mile limit, but not admitted into the District, which owns 
the water pipe system of a section of a town, on the water company paying 
such sum of money as the Board may determine, such sum to exceed in any 
case the proper proportion of the entire assessment which would be imposed 
upon the town were it a part of the Metropolitan Water District. 

By the various acts under which the Metropolitan Sewerage Commis- 
sioners were authorised to construct the different systems of sewerage, 
different points of time were fixed at which the taking of lands for sewer 
purposes should take effect. It would seem, though not without some 
doubt, that, at the time of the consolidation of the commission with the 
Metropolitan Water Board, the statutes provided that the takings of lands 
for the sewerage works should take effect on the passage by the Board of 
the order for the taking ; on the other hand, the Metropolitan Water Act 
provided that all takings of lands for water works should take effect upon 
the recording of the instrument of taking in the registry of deeds. It is 
manifestly desirable that no doubt should exist as to the time when the 
takings become effective, and that the same rule should apply to all takings 
of land by the consolidated Board ; and the Board recommends the passage 
of an set to this effect. 
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XIII. FUTURE WORK. 

Upon both the water and sewerage works a large amount of con- 
struction work will be required during the coming year. 

The stripping and removal of soil from the Wachusett Reservoir 
will be continued as rapidly as during the last year ; the work upon 
the Wachusett Dam and Weston Aqueduct, which has been well 
begpn, will be prosecuted with larger forces ; considerable lines of 
main pipe will be laid in order to convey water from the Weston 
Aqueduct into the District, and to complete a second connection 
between Chestnut Hill Reservoir and Spot Pond; the excavation 
and improvement of the Pegan Brook Meadow in Lake Cochituate 
will require vigorous efforts for its completion within the time 
limited; and there will be need of a large amount of construction 
work in the relocation of the Central Massachusetts Railroad, an 
undertaking which will have to be well advanced toward completion 
during the year. 

The construction of the high-level sewer in the South Metropolitan 
System, which has likewise been well advanced, will call for more 
sewerage work than in any previous year, and involve the difficult 
operations of laying submarine pipes for the outlet off Nut Island ; 
a new pumping station at Ward Street in Roxbury must be begun, 
and engines and other equipment for its operation must be supplied. 

The report of the Chief Engineer, relating to the Metropolitan 
Water Works, and the report of the Engineer of the Metropolitan 
Sewerage Works, are herewith submitted. 



Respectfully submitted, 



Boston, January 1, 1902. 



HENRY H. SPRAGUE. 
HENRY P. WALCOTT. 
JAMES A. BAILEY, Jr. 



« H£T&J>WU1£5. WATES "PnlLDoe. 



KEPOKT OF TEE CHIEF ESGHEEB. 



Tit 0# M&wptiitom W*tr *mi Be w eri gt Board. 

(totomMMtiX '. — The foJknrwg i* a report of lie operations of the 
Va^m*#w% ItefatUxxxt ol tike Metropofitan Water Works for the 

Obgastzatiox. 

The gemml organization of the Engineering Department remains 
the ****** ** bet year. The list of engineers reporting directly to 
th#, (%\*f En$neer w a* follows : — 

I>£*T£* HHACKKTT, . . Engineer, Distribution Department. 

l>MWWt> VrrzffcHALV, . Engineer, Sudbury Department. 

7mm AM V, HlCBAHimv, . Engineer, Dam and Aqueduct Department. 

HtHAH A, MfMJCft, . . Engineer, Reservoir Department. 

I It /HAM \bf»rt* f , . . Engineer, Weston Aqueduct Department. 

Al,¥HM> J>, FM** f , . Principal Office Assistant. 

Jon* N, V%MV%<)% f . . Office Assistant. 

Jo*<*ph P. Davia, A. Fteley and Hiram F. Mills have continued 
u* umiautting engineers, 

John W. Lynch has continued in direct charge of the pumping 
tftMion* at Chestnut Hill, and in general charge of the mechanical 
work at all other pumping stations of the Distribution Department. 

Olwrla* K. Ilaborstroh has continued as assistant superintendent 
in the Hudbury Department, in immediate charge of the storage 
I'tuwrvntrn and other works on the Sudbury and Cochituate water- 
shed* unci of the Sudbury and Cochituate aqueducts. 

(leorgo K. Wlldo has continued as assistant superintendent in the 
Distribution Department, in immediate charge of the maintenance 
unci operation of the pipe linos and other works within the Metro- 
politan Dlatrleti with the oxooption of the pumping stations, and is 
also engaged at times upon the work of construction. 

At the beginning of the year tho engineering force, including both 
tf tow engaged upon the construction and maintenance of the works, 
numbered lfitt, and at the end of tho year 158 ; and during the year 
tioetuttted tYom a minimum of 147, in the spring, to a maximum of 
IW>» in August* 
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In addition to the engineering force, which included the engineers 
engaged upon the inspection of the work, other inspectors have been 
employed upon masonry, earthwork and pipe laying. The maximum 
number so employed at any one time during the year was 12. 

Gangs of men under the immediate direction of foremen and under 
the general direction of the engineers have been employed from time 
to time to do minor work, the more important items of which are 
improvements at Lake Cochituate, preliminary work at the Weston 
Reservoir, repairs at the Waban Hill Reservoir in Newton, and pipe 
laying in the Metropolitan Water District. There has also been a 
maintenance force, averaging 185, employed at the pumping stations 
and in connection with the maintenance of reservoirs, aqueducts, 
pipe lines, swamp ditches and other works. 

Force Employed on Works. 

The force employed upon the works in 1901 was considerably 
larger than the force employed in 1900, owing to the increased 
amount of contract work. 

The largest force employed upon the works at any one time during 
the year was in the latter part of August, as follows : — 





Men. 


Horses. 


Contractors' force : — 












1,296 




163 




Dam and Aqueduct Department, 


812 




16 




Weston Aqueduct Department, .... 


819 




113 






241 


2,668 


30 


322 


Day-labor force, construction, .... 




40 




2 


Engineering force, including engineer inspectors 






. 




and those engaged upon maintenance, 




188 




- 






10 




- 


Maintenance force, not including civil engineers, 




203 
3,109 




324 



Arrangement of Report. 

In continuing this report, it is the purpose to separate the work 
charged to the construction account from that charged to the main- 
tenance account ; but, as the work of construction and maintenance 
is supervised by the same principal engineers, and in very many 
cases the assistants are engaged upon both classes of work, it is not 
feasible to make a complete separation. 
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CX)XSTRUCTION. 

CONTRACTS. 

A detailed statement of the contracts made and pending during 
the year is given in Appendix Xo. 1. The following statement 
gives a summary of all the formal contracts charged to construction 
from the beginning of the work to the end of 1901 : — 



pobtiost or wobk. 



ffuftberof 
Contracts. 


Approximate 
Amount. 


24 


f 2,230,843 26 


20 


1,516,259 67 


3 


1,629,406 56 


11 


583,220 54 


21 


909,850 72 


14 


1315,129 50 


138 


4,117,447 75 


231 


f 12,802,158 00 



Wachusett Reservoir, 

Wachnsett Aqueduct and Clinton sewerage, . 
Wachusett Dam, 



Sudbury Reservoir, contracts assumed from the city of 
Boston (uncompleted portions), 

Sudbury Department, reservoir, filter-beds, pipe lines 
and improvement of Lake Cochituate, contracts made 
by Metropolitan Water and Sewerage Board, . 



Weston Aqueduct and Reservoir, 



Distribution Department, including pipes, valves and 
special castings purchased for other departments, 



Totals, 



Number of contracts made in 1901, 25 

Number of contracts completed in 1901, 11 

Total number of contracts made to December 31, 1901, 231 



Amount of contracts made and assumed in 1896, including only the 
uncompleted portions of contracts assumed from the city of 
Boston, 

Amount of contracts made in 1897, .... 

Amount of contracts made in 1898, .... 

Amount of contracts made in 1899 (approximate),. 

Amount of contracts made in 1900 (approximate), . 

Amount of oontracts made in 1901 (approximate), . 



f3,893,934 31 

1,271,960 64 

743,748 75 

2,898,411 47 

1,751,176 10 

2,742,926 73 

f!2,802,158 00 
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Amount of contracts completed to December 31, 1900, • . . f 6,862,991 67 
Amount of contracts completed in 1901 791,806 72 

f7,654,798 89 
Amount of 26 contracts uncompleted December 31, 1901 (approxi- 
mate), 5,659,859 61 

913,314,158 00 
Deduct for work done on 11 Sudbury Reservoir contracts by city 

of Boston, 512,000 00 

f 12,802,158 00 

Value of work done by contract to December 31, 1896, . . . f 2,061,910 38 
Value of work done by contract from January 1, 1897, to December 

81, 1897, 2,647,063 53 

Value of work done by contract from January 1, 1898, to December 

31, 1898, . 703,141 71 

Value of work done by contract from January 1, 1899, to December 

31, 1899, 1,206,791 72 

Value of work done by contract from January 1, 1900, to December 

31, 1900, 927,034 80 

Value of work done by contract from January 1, 1901, to December 

31, 1901, 1,067,540 70 

98,613,482 84 
Value of work remaining to be done on 26 uncompleted contracts 

December 31, 1901 (approximate), 4,188,675 16 

112,802,158 00 

In the case of all contracts completed up to the present time final 
settlements have been made without any legal controversy, and 
there have been no strikes of employes which went beyond an in- 
cipient stage or lasted "more than two or three days. 

RESERVOIR DEPARTMENT. 

Hiram A. Miller, Department Engineer. 
The organization of the engineering force has been substantially 
the same as during the previous year. Alexander E. Kastl, division 
engineer, in charge of the work at the North Dike, was on June 10, 
1901, transferred to the Dam and Aqueduct Department, to take 
charge of surveys for the relocation of the Central Massachusetts 
Railroad; and Harry J. Morrison, assistant engineer, at the head 
of the engineering force at West Boylston, was promoted to the 
vacancy caused by this transfer. Charles E. Wells, division en- 
gineer, has continued in charge of the inspection of the removal of 
soil from the Wachusett Reservoir and the supervision of the con- 
tractors on that work. Charles A. Bowman, division engineer, has 



•i 



4*4Utaut*>0 n, *auaFf+ 



and 



tt****£jM*fsu* *nu&i#&niiz *ork cunnecred iritb the ronwrml of soiL 
H**** J. Is*vk~ wt*>u£uixl extpneer* hmd chaise of pre liniiuMi inresti- 
£*&**, r',ad wiMrtJ-neUciii and im*eellme*m* irark. md on the pro- 
mtAitM 'A Mr. Mvmum ra ftdrzueed to the phce left recant by him. 

If, H, Ww*m< an ettjpuaer est£*£ad on tbe imyMlina of the re- 
**y/raJ </ v>iJ froag the m*earr<nr~ was stricken with typhoid ferer on 
Otf/A*r J*, a*d 4*A at the Clinton Hospital ot October ±8. This 
ir** ftfe* m&mA ytsMT of his connection with the department. He 
ifarwA umwrnal fiuthfiniiiew and ability in the performance of the 
w/rffc **4nurt>d to him. 

TV t/4*l *x>$t#er\n% force in this department has Taxied from 47 
t// «*, 

/ Hi* main '/flfce of tbi* department is in Clinton. Three branch 
'/0fc«ft, <ff* t&mr the North Dike, in Clinton, one at Sawyer's Mills 
ftft/l tti*, *A)&r at Wert Boylston, have been continued thronghoat 
ttm ytmr ; *tu\ another one was established in the easterly part of 
W*M \bry\nttfU, in May, for one of the engineering parties engaged 
U\t<rti 0*4 removal (A m\\ from the Wachosett Reservoir. 



North Dike. 

Work upon Mi« North Dike has been in progress during the year 
UttiUtr Mm contractor* Nawn & Brock, Long & Little and the Newell 
A Huow\\h% Construction Company. 

Tim work dorm by each will be described more fully under the 
ImwI of uontrnuln. The total amount of work done during the year, 
with Mm total amount to date, is given in the following table : — 



Noll rtml oarfh oxoavatod from main cut-off 
lianoli (on bio yard*), . 

Noll «n(l oarth oxoavatod from fecondary cut- 
off irmu'li (outdo yard*), .... 

NImhiI, piling ilrlvoii (llnoar foot), . 

NiirlW of rook unoovorod and troatod at bot- 
tom of main cut-off tronoh (nquuro foot), . 

Noll from roflorvolrdonoMltodlnout-offtronohes 
and In Iho dlko (outdo vardiO, 

HarMi wml tfravol takon from borrow pita and 
doiioMllou In tho dlko (oublo yard*), , 

Kurlli tmoavatloii for tho oonatruotlon of a 
NMmll dlko In (Hwohlaoo IHuul (oublo yards), 

Oraln \%\m laid at too of tho wotterly portion 
of tho ulko (Itnoar foot), ♦ • ♦ 



To December 
81, 1900. 



499,856 

42,083 
6,245 

77,260 

2,110,864 

42,726 

19,172 

7,083 



For the Year 
1901. 



Total to 

December 

31, 1901. 



1,308,485 
65,630 



499,856 

42,033 
5,245 

77,250 

3,418,889 

98,355 

19,172 

7,088 
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The present condition of the dike, relative to its completion, is as 
follows : The excavation of the main and secondary cut-off trenches, 
the filling with soil of the secondary cut-off trench and the driving 
of the sheet piling, had been completed at the beginning of 1901. 
The filling of the main cut-off trench with soil has continued during 
the year, and is substantially completed. Of the soil filling, which 
constitutes the principal part of the dike, 3,418,839 cubic yards 
have been deposited, which is 64 per cent, of the total amount re- 
quired, as at present estimated. 

Work has continued on the embankment of earth and gravel on the 
water side of the dike. The total amount deposited to the end of 
the year was 98,355 cubic yards. 

The westerly portion of the dike, for a distance of 1,200 feet at its 
easterly end, was completed ready for the slope paving in October, 
and accepted from the contractor under the terms of the contract. 

The consolidation of the soil placed in the dike is accomplished 
by saturating it with water. This work, which is done by a day- 
labor force, was in progress at the beginning of the year, and was 
continued until March 16, while the contract work was suspended. 
On November 14 a pump was located on the northerly shore of 
Sandy Pond, and pipes were laid from the pump to the dike for the 
purpose of continuing the saturation during the winter. The pump 
was started on December 11 and was kept in operation until the end 
of the year, most of the time day and night. Other day-labor work 
consisted of sowing grass seed on a finished portion of the dike, 
removing the buildings at the dike, cutting and burning weeds and 
digging test pits. 

The maximum day-labor force employed at the dike was 27 men 
and 5 horses, for the week ending December 28, 1901. 

Relocation and Construction of Roads. 

Considerable progress has been made on surveys and studies .for 
the relocation of roads at the upper end of the reservoir, to take the 
place of those to be discontinued, but no contracts for road con- 
struction have been made during the year. 

The determination of the location of a new road across the reser- 
voir in West Boylston, connecting Worcester Street on the southerly 
side with Sterling and Lancaster streets on the northerly side, was 
inade by the Board and was agreed to by the county commissioners 
of Worcester County on November 19, 1901. 
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TV: paring of the water chattels akag Boyktoo Scree! in Clin- 
to* sod Bori*U*, alonjr the 5hrew*borv Rood in Bovkton and West 
Boyfetoo, tod along the new rood from CHiitoo to West Boylston, 
jo Sterling, where this poring is within or near the reservoir, has 
b«n maintained. 

The soil used for dressing the slope of the embankment of Boyls- 
ton .Street, opposite Oak Street, slid from a portion of the embank- 
ment daring the heavy rain of April 7. The embankment was 
drained by digging trenches in the clayey material and filling them 
with small stones before the soil was replaced. 

The highway bridge in West Boylston, over the canal leading 
from the river to the Clarendon Mills, was repaired. 

Home clearing and other preliminary work was done preparatory 
to the construction of the highway on the northerly side of the reser- 
voir across the dike. 

.Several old roads in Roylston and West Roylston were discon- 
tinued as highways by the Board on Jane 1, 1901, so that they are 
no longer maintained by the towns in which they are situated. It 
is, however, necessary to keep them in condition for travel while the 
work is in progress, and many repairs have been necessary ; some 
of these have been made by the contractors and some by the day- 
lalior forces of the Board. 

The maximum day-labor force employed in connection with the 
work upon the roads was 30 men and 10 horses, for the week end- 
ing May 25, 1901. 

Considerable work has been done by the engineers in making 
plans for the location and construction of new roads toward the 
upper end of the reservoir and for the discontinuance of roads in 
other portions of the reservoir. 

Removal of Soil. 

Work upon the removal of soil from the reservoir has been in 
prognms by the contractors already mentioned under the heading 
" North Dike." 

A largo contract for removing the soil required for completing 
the woHtorly portion of the dike has been made. This will be 
doNcrilmd inoro fully under the head of contracts. 

The total amount of soil removed and to be removed from the 
WuohuHott Reservoir is at present estimated to be about 6,900,000 
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cubic yards, from approximately 4,200 acres. Of this, the total 
amount removed from the reservoir in previous years was 2,278,723 
cubic yards, from 1,358 acres ; in 1901, 1,309,925 cubic yards were 
removed, from 758 acres; making a total from the beginning of 
work to the end of 1901 of 3,588,648 cubic yards, or 52 per cent, 
of the total, as at present estimated, removed from 2,116 acres. Of 
the soil remaining, the removal of more than one-half is provided 
for under existing contracts. 

Of the soil removed to the end of the year 1901, 167,389 cubic 
yards were used for road embankments, 2,420 cubic yards for 
shallow-flowage areas, and 3,418,839 cubic yards have been used in 
the dike. There have been 40,885 cubic yards of earth used to 
cover deep muck to the depth of about 1 foot ; this amount, added 
to the 9,008 cubic yards used for the same purpose during the pre- 
vious year, gives a total of 49,893 cubic yards. 

During the year, with the exception of a small portion which has 
been loaded into dump carts and hauled directly to the dike, the 
soil excavated has been loaded into cars, or first loaded into carts 
and then dumped into cars at the dumping platforms. A very large 
part of the soil loaded into cars has been hauled directly to the dike, 
by locomotives, over the main line of double track which passes near 
the South Clinton station. A considerable portion, however, has 
been hauled by locomotives to the foot of two inclines, and there 
hauled by stationary engines to the top of the bluff, to be again 
hauled by locomotives at a higher level to the dike. One of these 
inclines was situated on the northerly side of the river, about mid- 
way between the South Clinton station and Sawyer's Mills ; the 
other, near the 'old West Boylston Road, a short distance west of 
Sawyer's Mills. During the early part of the year some soil was 
transported over a railway extending from the river, at the "Ox- 
bow," to the dike, east of Coachlace Pond. 

The plant employed in this work toward the end of the season, 
exclusive of horses and carts, included 27.3 miles of 3-foot-gage 
track, 25 8 to 16 ton locomotives, 720 cars, 1% to 3% cubic yards' 
capacity, 1 70-horse-power hoisting engine and 1 50-horse-power 
hoisting engine. 

A day-labor force under the direction of the engineering force 
performed the following work : The water in Oakdale mill-pond was 
lowered, the gate repaired, and drainage ditches were dug where 
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iM**fed in the brxtom of the pond. The gates and dim at the Claren- 
don Mills hare also been cared for, mod the drainage ditches along 
the margin of the reservoir hare been maintained. About 115 acres 
of the reservoir site, including a strip 50 feet wide along the shore, 
have been cleared. The small trees and shrubs that have sprung up 
on the area from which the soil has been removed have been pulled 
or ftrubbed, and the brush has been mowed on the 50-foot strip along 
the shore of the reservoir where it had previously been cleared. 

The maximum force employed on such work was 35 men and 1 
horse, for the week ending July 20, 1901. 

Jn addition to the engineering work connected with the estimates 
and inspection of the removal of soil, the following work has been 
done : For the guidance of the inspectors, the organic matter in 594 
samples of soil has been determined, as well as the rate of filtration 
through 20 samples. The limit of area from which soil is to be re- 
moved along the margin of the reservoir has been staked out for 7.9 
miles. Preliminary estimates of cost, plans, specifications and con- 
tract drawings were made for Contract No. 210. Topographical 
surveys and plans have been made of 87 acres of shallow flowage and 
steep slopes along the margins of the reservoir, and many cross- 
sections have been taken and plotted. The proper treatment of the 
shallow flowage and steep slopes has been studied. There have been 
191 construction benches established. 

Contracts, Wachusett Reservoir. 

Contract 166 , Nawn & Brock. 

Excavating Boil from Section 6 of the Wachusett Beservoir and building the 
Easterly Portion of the North Dike, Boylston, Clinton and West Boylston. 

On June 13, 1899, a contract was made with Nawn & Brock for 
completing the easterly portion of the North Dike, with the excep- 
tion of tho slope paving. The material for this purpose, with the 
oxooption of comparatively small amounts of sand and gravel, was to 
bo obtainod by romoving the soil from some 1,700 acres known as 
Sootion 6 of the Wachusett Reservoir. By far the greater part of 
this sootion is located west of the South Clinton station and south 
of tho Central Massachusetts Railroad. There is, however, a large 
area included in the section north and east of the South Clinton 
atntion, and a small area, comprising the bed of Coachlace Pond, 
south of tho dike. The last-mentioned areas were sublet in 1899, 
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but the subcontract was terminated on August 20, 1901, and the 
work was continued by the principal contractors. 

Before beginning the removal of soil in the spring the subcon- 
tractors laid tracks upon which the soil could be hauled by locomo- 
tives to the dike, and all of the soil removed by them was hauled 
over this railway instead of up the incline used the previous year ; 
otherwise there was no material change in the method of doing the 
work up to the time when the work was taken under the control of 
the principal contractors. 

The principal contractors have prosecuted their work during the 
year in substantially the same manner as formerly, hauling the soil 
from all areas up their double- track railway to the dike. On the in- 
tervale and other low and comparatively level areas, where it has 
been practicable to do so, the contractors have loaded the soil directly 
into cars, throwing the track as the work progressed. On other 
portions of the work, where this method was impracticable, it was 
hauled to dumping platforms and there dumped into cars. The soil 
has been deposited in the easterly portion of the dike. 

The total number of carloads hauled during the year from the 
area south of the Central Massachusetts Railroad has been 227,947, 
amounting to 750,744 cubic yards ; this, with the 325,598 carloads 
hauled during the previous years, amounting to 1,126,719 cubic 
yards, makes a total of 553,545 carloads, amounting to 1,877,463 
cubic yards. 

The total number of carloads hauled during the year from the 
area north of the Central Massachusetts Railroad has been 69,468, 
amounting to 205,664 cubic yards; this, with the 42,045 carloads 
hauled during the previous years, amounting to 98,520 cubic yards, 
makes a total of 111,513 carloads, amounting to 304,184 cubic 
yards. 

Earth, consisting of either sand or gravel, has been deposited as 
needed to construct an embankment on the water side of the dike, 
with a thick gravel facing on the water slope; also to complete 
the secondary embankment which forms a part of the dike further 
to the north. There have been 28,344 cubic yards of earth and 
356 cubic yards of gravel used for this purpose during the year, 
which, added to 16,906 cubic yards of earth and 780 cubic yards 
of gravel used in previous years, make totals at the end of the year 
of 45,250 and 1,136 cubic yards, respectively. 
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There have been 1,575 cubic yards of earth deposited as a cover- 
ing over muck which was so deep that it was deemed inadvisable to 
excavate it ; this amount, added to the 167 cubic yards used for a 
Similar purpose in previous years, makes a total of 1,742 cubic 
yards. 

The plant used by the principal contractors after they assumed 
the entire work included 18 8 to 16 ton locomotives, 500 3% 
cubic yard dump cars, 20 1.7 cubic yard dump cars and 20.6 miles 
of 3-foot-gage track. 

The total amount of work done under this contract has been : — 



To December 
81,1900. 



For the Tear 
1901. 



Total to 

December 

81, 1901. 



Clearing and grubbing (acres), 
Soil excavation (cubic yards), 
Earth excavation (cubic yards), 
Gravel excavation (cubic yards), 



351 


272 


1,249,545 


957,108 


17,201 


29,919 


780 


856 



623 

2,206,653 

47,120 

1,136 



The maximum force employed was 980 men and 108 horses, for 
the week ending August 17, 1901. 



Contract 183, Long & Little. 

Excavating Soil from Section 7 of the Wachusett Reservoir, and building a Part 
of the Westerly Portion of the North Dike, Clinton and Boylston. 

This contract was made on December 12, 1899, and called for the 
excavation of soil from about 313 acres of the Wachusett Reservoir 
site, known as Section 7, embracing the intervale north of the Cen- 
tral Massachusetts Railroad, the steep slopes on the northerly side 
of the intervale between South Clinton and Sawyer's Mills, the in- 
tervale and- slopes on both sides of Cunningham's Brook, and a 
portion of the Catholic Cemetery in Clinton. The contract also 
provides for the completion, with the exception of the slope paving, 
of the northeasterly 2,400 feet of the westerly portion of the North 
Dike, the completion of the main embankment of sand and gravel, 
and the partial construction of the soil embankment for an additional 
1,700 feet. 

The entire work between South Clinton and Sawyer's Mills has 
been completed, and the use of the incline and hoisting engine for 
hauling the soil to the top of the bluff, midway between South Clin- 
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ton and Sawyer's Mills, has been abandoned. Of the northeasterly 
part of the dike, 1,200 feet have been completed. 

The plant employed, exclusive of horses and carts, has included 
1 50-horse-power hoisting engine, 4 12 to 15 ton locomotives, 100 
2% cubic yard dump cars and 3.4 miles of 3-foot-gage track. 

The soil along Cunningham's Brook and in the Catholic Cemetery 
has been removed partly by the car plant and partly by a force 
working with dump carts. On this section no soil has been hauled 
to dumping platforms and dumped into cars, as the carts have trans- 
ported the soil directly to the dike, except a small amount which has 
been loaded into carts and dumped along the sides of the track and 
subsequently reshovelled into cars. On the steep slopes between 
South Clinton and Sawyer's Mills wooden chutes or troughs lined 
with sheet iron were used, the laborers shovelling the soil directly 
into the chutes, where it would slide to the track at the bottom of 
the slope. 

During the year the car plant has removed 74,266 carloads of soil, 
containing 205,543 cubic yards; during the previous year 63,563 
carloads, containing 176,587 cubic yards ; making a total at the end 
of 1901 of 137,829 carloads, containing 382,130 cubic yards of soil. 

There have been 28,710 cubic yards of earth used to cover deep 
muck during the year, and 1,700 cubic yards in the previous year, 
making a total at the end of 1901 of 30,410 cubic yards. A small 
amount of gravel for facing the dike was excavated from a pit south 
of the cemetery ridge, but, as the gravel proved unsatisfactory, a 
new pit was opened between Sandy Pond and the cemetery. Most 
of this gravel was taken to the dike with trains. 

The total amount of work done under this contract has been : — 





To December 
81, 1900. 


For the Year 
1901. 


Total to 

December 

81, 1901. 


•Clearing and grubbing (acres), 


46 


90 


136 


Soil excavation (cubic yards) , ... 


227,679 


252,264 


479,943 


Earth excavation (cubic yards), 


1,864 


28,710 


30,574 


■Gravel excavation (cubic yards), . 


655 


26,930 


27,585 



The maximum force employed was 308 men and 49 horses, for 
the week ending May 18, 1901. 
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Contract 210, XetreOi & Snmcling Construction Company. 

ZtcmmUmg B^l from Seetkm 8 of the Wmehmmtt Baermmr* mmi building a Pari 
of ike Westerly Portion cf the North Dike, CHmiom and Sterling. 

On August 1, 1901, a contract was made with the Newell & 
Snowling Construction Company for removing soil from Section 8 
to complete the westerly portion of the North Dike. This contract 
called for the removal of a sufficient amount of soil to complete the 
westerly portion of the North Dike, estimated to be 935,000 cubic 
yards. The area from which the soil was to be removed embraced 
about 550 acres, of which 410 acres required clearing and grubbing, 
and included all the territory north of the river below Sawyer's 
Mills, not included in previous contracts, and a considerable tract 
at and above Sawyer's Mills north of the Central Massachusetts 
Railroad, The contract also provided for the excavation of about 
77,000 cubic yards of earth and gravel for the completion of the 
embankment along the water slope of the dike, and for covering 
deep muck which it was not considered desirable to remove. 

Work under this contract was commenced on August 5. The 
material nearest the dike is hauled to the dike in carts, and that 
from a greater distance in cars. Most of the material removed in 
earn has been taken from the intervale above Sawyer's Mills, where 
it in loaded directly into the cars, hauled by a locomotive to the foot 
of an incline having a grade of ten per cent, near the West Boyls- 
ton Road above Sawyer's Mills, thence hauled up the incline by a 
stationary hoisting engine, and from the top of the incline to the 
dike by locomotives. 

The operation of the railway and car plant was begun October 16, 
and between that date and the end of the year 15,830 carloads, equal 
to f) 1,747 cubic yards, of soil were hauled to the dike. The car plant 
consists of 8 12-ton locomotives, 100 3 cubic yard dump cars, 1 
70-horse-powor hoisting engine and 3.3 miles of 3-foot-gage track. 

The total amount of work done under this contract has been : — 

Clearing and grubbing (acres), 54 

Soil excavation (cubio yards), 100,553 

Earth excavation (oublo yards), 10,600 

The maximum force employed was 189 men and 33 horses, for 
the week ending November 9, 1901. 
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Land Surveys. 

Surveys have been made of the portion of Sterling west of the 
Stillwater River, referred to in chapter 445 of the Acts of the year 
1897, also a plan of this land on a scale of 500 feet to an inch. 
Considerable additional work has been done in revising real estate 
plans, setting stone monuments and preparing plans for the use of 
the Attorney-General in land suits. 

Real Estate, Care and Disposal. 

Rents have been collected on houses in the possession of the 
Board, and a considerable quantity of land products have been sold. 
Fences and stone walls have been built and repaired. Trees and 
bushes have been cleared for 34,000 linear feet along the margins 
of the land purchased by the Board for a fire guard ; interior cart 
roads 15 feet wide have been cut out for 21,150 linear feet ; and the 
brush has been mowed on the fire guards and cart roads previously 
cleared. During periods of drought, watchmen have patrolled the 
land to guard against fires. There have been 123 acres of woods 
and brush thinned for the improvement of the existing growth. 
The necessary clearing has been done on 103 acres, preparatory to 
tree planting the coming spring ; 1^ acres have been cleared and 
grubbed for extending the nurseries on the south side of the reser- 
voir; making the total area of tree nurseries under cultivation 
about 5 acres, on 2 acres of which white pine seeds have been 
planted during the year. These nurseries contained at the end of 
the year approximately the following : — 

SeedUngi. 

White pines from seeds planted in 1898, 100,000 

White pines from seeds planted in 1899, # 70,000 

White pines from seeds planted in 1901, 515,000 

Total, 685,000 

In West Boylston 53 dwellings, 14 barns, 2 mills, 1 hotel and 1 
hall, making a total of 71 buildings, have been torn down or re- 
moved during the year ; this makes a total of 150 to the end of the 
year. Considerable work has been done in repairing buildings 
which it is desirable to retain. 
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SAXfTABT INFECTION". 

The site of the Wachnsett Reservoir has been carefully cared for 
by the sanitary and medical inspectors daring the year. The gen- 
eral health of the public residing on the Wachnsett watershed and 
of the laborers within the site of the reservoir has been good. 
There have been only a few cases of contagious diseases ; of these, 
only 1 1 have been typhoid fever, 2 of these proving fetal. The 
cases were distributed as follows : 2 in Princeton, 2 in Sterling, 1 
in Holdcn, 5 in Boylston and 1 in Clinton. Of these, the 2 in 
Princeton were imported cases. In West Boylston 8 cases of direct 
or indirect pollution of the water supply from house drainage have 
lieen remedied. On the watershed above Oakdale 5 cases of pollution 
from factory wastes and 5 from privy wastes have l>een corrected. 

The board of health of the town of Holden has required the 
shoddy manufacturers to collect and burn up the waste rags and 
other refuse around their mills. 

At four of the summer hotels in Holden and Princeton cesspools 
have boon dug and the house drainage diverted into them. Twelve 
cesspools have been built at houses owned by the board. 

The owner of two three-tenement houses in Boylston, built upon 
the watershed since the taking of the water of the river, failed to 
comply with the rules and regulations of the State Board of Health 
with regard to the discharge of house drainage where it would tend 
to pollute the water supply, and was brought into court and ordered 
by the judge to change his method of disposing of the house wastes 
so that they would not contaminate the supply. He has complied 
with the order by the construction of a cemented cesspool, which 
will, however, require frequent emptying. 

The watershed of the river above Clinton has been divided into 
13 districts by following tho natural drainage lines of the brooks. 
From information already collected by the Board, supplemented by 
the now Worcester County atlas, a plan of each district has been 
drawn, showing the roads, brooks and houses. A field inspection 
to chock those plans and to gather statistics in regard to population, 
sources of pollution and other similar information, is in progress. 
This Inspection has l>oon completed on the French Brook and Muddy 
Hrook .districts. The French Brook district contains a population 
of 380 people, with 76 horses and 270 head of cattle ; Muddy Brook 
district* 123 people, with 41 horses and 215 head of cattle. 
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Removal, of Bodies from St. John's Catholic Cemetery. 

As the work of excavating progressed at the cemetery, 30 addi- 
tional bodies were found, and upon notification they were removed 
by representatives of the Cemetery Association. This makes a total 
of 3,872 bodies removed from the cemetery. 

Engineering. 

In addition to the engineering work already enumerated and that 
necessarily connected with the contract and day-labor work in prog- 
ress, the engineering force of the Reservoir Department has per- 
formed the following work : Levels of the ground at the Wachusett 
Reservoir, taken after the completion of the excavation, have been 
entered on the record sheets, and contour lines have been drawn 
covering an area of about 770 acres, making the total area of these 
fin&l records at the end of the year 920 acres ; measurements have 
been made from these sheets covering an area of 530 acres, for the 
purpose of determining the capacity of the reservoir ; surveys, 
plans, estimates and cross-sections of proposed railroad changes at 
Oakdale have been made; gage readings have been taken at the 
storage reservoirs on the Wachusett watershed on the 1st and 15th 
of each month, and the storage at each date has been computed. 
Many tables and schedules have been prepared for the hearings 
before committees of the Legislature and before the special commis- 
sion relative to compensation for the towns of Clinton, Holden and 
Sterling, and other lists have been made to determine the amount 
to be paid by the Board for taxes or in lieu of taxes to the towns of 
Clinton, Boylston and West Boylston. Much other work of a mis- 
cellaneous character has been done. 

DAM AND AQUEDUCT DEPARTMENT. 

T. F. Richardson, Department Engineer. 
The principal work in this department has been the construction 
of the Wachusett Dam, but early in June negotiations relative to 
the relocation of the Central Massachusetts Railroad reached a stage 
which warranted placing a force in the field to make the more accu- 
rate surveys required as a basis for constructing the road. The 
department also has charge of the maintenance and operation of the 
Wachusett Aqueduct and the Clinton Sewerage System. 



84 METROPOLITAN WATER [Pub. Doc. 

The organization of the force has been modified by the transfer 
of Alexander E. Kastl, division engineer, from the Reservoir De- 
partment to this department, to take charge of the railroad surveys, 
and by the organization by transfer and otherwise of a party for this 
work, Chester W. Smith, assistant engineer, continued in charge 
of work at the Wachusett Dam. Ernest G. Hopson resigned his 
position as head draftsman at the Clinton office on June 6, to go into 
private practice ; and, as the work in the drafting office had dimin- 
ished somewhat, his place has not been filled. Elliot R. B. Allar- 
dice has continued in charge of the river and aqueduct gagings, and 
has the direct supervision of the maintenance of the Clinton sewer- 
age plant. 

The engineering force at the beginning of the year was 16, it 
reached a maximum of 26 in September, and at the end of the year 
numbered 21. 

The main office of this department is in Clinton, and a branch 
office has been maintained near the Wachusett Dam. 

Wachusett Dam. 

The Wachusett Dam and the main contract for its construction, 
made on October 1, 1900, with the McArthur Brothers Company 
of Chicago, 111., were fully described in the last annual report. 

The contractor began work on October 11, and at the end of the 
year had done a large amount of work in installing plant, had ex- 
cavated a small amount of material at the dam and had done con- 
siderable work in stripping at the quarry, 1^ miles from the dam. 

Plant. 

At the beginning of the year work upon the compressor plant 
and cableways was in progress, and one cableway across the valley 
had been erected. On January 26 a second cableway, of the same 
dimensions and capacity as the first, was completed and put in 
operation. 

Compressors and the pipes leading from them to the dam and 
quarry were finished early in April, and the power was first used 
at the quarry on April 13 and at the dam on April 18. Since these 
dates practically all of the machinery at both places, including cable- 
ways, derricks, pumps, drills, etc., has been operated by com- 
pressed air. 
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The compressor plant, which is located at the side of the Central 
Massachusetts Railroad, between the quarry and the dam, consists 
of two cross-compound Rand air compressors, which are operated 
by two compound condensing Corliss engines, rated at 500 horse- 
power each. The diameters of the steam cylinders are 18 inches 
and 34 inches, and of the air cylinders 20 inches and 34 inches ; the 
length of the stroke is 42 inches. The two boilers which supply 
the steam are Cahall inclined water tube boilers, made by the Ault- 
man & Taylor Machinery Company of Mansfield, O. 

To supply the large quantity of water needed for cooling, con- 
densing, etc., a 3-inch pipe line, about 3,550 feet long, has been 
laid from Clamshell Pond, which has an area of about 26 acres and 
an elevation sufficient to supply water to the inter-coolers of the 
compressors. To economize water as far as possible, the waste 
water is discharged into the far side of a reservoir several acres in 
extent, and after passing through this reservoir is again pumped to 
be used for cooling and condensing purposes. The main wrought- 
iron air pipe leading to the dam is 8 inches in diameter, and that 
leading to the quarry 6 inches in diameter. 

From the time of starting until November 23, when night work 
was stopped for the season, the compressors were in operation day 
and night. The amount of power furnished has varied considerably, 
but has averaged about 600 horse-power lor day shifts and about 
370 horse-power for night shifts. The maximum amount used at 
any time was 850 horse-power. 

A branch track, 5,490 feet long, from the Central Massachusetts 
Railroad to the dam site, was built in 1900. A part of this track 
serves as the main track from the quarry to the dam, but it was 
necessary to build an additional 3,030 feet, which was completed 
early in April. To carry this extension over the Central Massachu- 
setts Railroad and Boylston Street, where there is an electric car 
line, a pile bridge about 800 feet long and having a maximum height 
of about 32 feet was built. 

In order to get more working room at the quarry at a level about 
40 feet higher than the first opening, a double switch-back track, about 
3,300 feet long, was built, connecting the upper with the lower 
quarry ; this was completed and put in operation late in August. 

The main pumps at the dam were two 12-inch Worthington com- 
pound piston pumps, set on the up-stream and down-stream sides 
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of the deep exrovation for the <innu :m«i mont of the time the water 
was pumped into the larz* tfnine. These two pomps were capable 
of pumping all of the water which <?ame into the excavation, but 
supplementary pump* were provi«led tor emergencies and additional 
small pump* for pumping from the cat-off trench and for other local 
pomping. 

To supply water for the use of the locomotive, mortar mixing, 
washing the rock foundation of the dam preparatory to building 
masonry, and other purposes, water has been pumped from the river 
to a tank &2 feet above it on the hillside ; and to supply water for 
washing stones at the quarry, a pomp at the central power station 
raise* the water aboat 200 feet to a tank on the hill near the quarry, 
this tank being 152 feet above the track in the lower quarry. 

A 60-ton, 10- wheel, standard-gage locomotive, 29 flat and gon- 
dola cars and 4 4-yard damp cars are used to haul stone and other 
material. In addition, there are 15 3-foot gage 2% yard cars, 
which are used for various purposes. 

A maximum of 8 derricks has been in operation at the dam and 8 
at the quarry. Those at the quarry are unusually large, some of 
them having masts 82 feet high. The derricks at the quarry are 
operated hy hoisting engines having 7 by 10 inch cylinders, and 
those at the dam by hoisting engines having 5^ by 8 inch cylinders. 
All of the derricks are equipped with bull wheels, by means of which 
the engineer swings the derrick, doing away with the use of tagmen. 

The arrangements for supplying and mixing the materials used for 
mortar have been carefully made, with reference to economy in 
operation. Two cement storehouses, which have a capacity of 
4,ft00 barrels, are situated near tho head towers of the cableways, 
and close to the branch track over whioh the cement is brought. 
The sand Mn» which has a capacity of 370 cubic yards, is located 
further up the hill, and so constructed that the sand will run into 
small oars on either of two tracks which pass under the bin. The 
sand track |wsses la>twoon tho cement houses, above the level of the 
tup* of the doors* and the sand can be dumped directly into a cubical 
mortar mixer 4 tVet on a side, which has l>een installed immediately 
tetaw the space between tho oemont houses. The cement can be 
wheeled tYxuu either cement house and dumped from a platform into 
rtw> mt»i\ The mortar after taring mixed is dumped into skips 
|tta*\t *>u small ews **n a lower track* whioh aw hauled by horses 
\ltowtly under the cahlew^v* and d*liv*i*d hv them upon the work. 
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To accommodate the better class of unmarried laborers, three 
large buildings have been built ; two of these are for sleeping quar- 
ters, — each of which will accommodate nearly 80 men, — and the • 
other contains a kitchen and dining room. For sleeping quarters 
the buildings are divided into small rooms, which are furnished with 
iron beds aud mattresses, and at one end of each a recreation room 
is provided and at the other end bath tubs with hot and cold water. 
Many small buildings have been built to accommodate men with 
families ; and an office, machine shop, storehouse, commissary and 
other small buildings have been erected. 

Quarry. 

In the early part of the year the work of stripping the quarry was 
in progress, and during the latter part of February a travelling 
derrick was erected to handle the rock excavated and to prepare a 
working. face. Derricks with guys were installed as soon as a 
sufficient face had been obtained. 

Early in June, when it was found that the poor quality of the rock 
at the far end of the quarry made it inadvisable to extend it in that 
direction, a second quarry opening was started, at a level 40 feet 
higher than the first. Five derricks have been in operation at the 
lower quarry, which it is intended to work from the level of the 
upper quarry down to a point 30 feet below the track. At the close 
of the season three derricks were in operation at the upper quarry, 
and work was in progress which would permit the placing of more 
derricks. 

The stone obtained at the quarry is a muscovite granite, weighing 
165 pounds per cubic foot, of good quality for splitting and cutting, 
and having substantially the same crushing strength as the Cape Ann 
and Quincy granites. All of the stone for rubble masonry and all 
of the ashlar used up to the present time have been obtained from 
this quarry. 

Both large and small stones suitable for use in the masonry are 
loaded directly into large skips or scale boxes, placed upon flat cars, 
which are made into trains and hauled to the dam directly beneath 
the cableways; the skips are then lifted by the cableways and 
lowered to the point where the masonry is in progress. The aver- 
age skipload of large stones equals about 2.3 cubic yards, and of 
spalls 1.9 cubic yards, solid measure. 
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Excavation at Dam. 

At the beginning of the year one cable way was in operation, re- 
moving material from the deep excavation in the bottom of the 
valley. Late in January, when the second cableway was put in 
operation, the force was increased. On February 28, night shifts 
were organized, fourteen electric arc lights being provided to light 
the work. The excavation was continued with day and night shifts 
until June 8, soon after the masonry was started, and since that time 
most of the excavation has been done by the night shifts. 

The material for about 30 feet below the bed of the river was sand 
and gravel, which was easily handled. Below this level, from a 
large part of the area for rather more than 20 feet to the ledge, 
boulders, large and small, packed very close together, with the in- 
terstices filled with cemented gravel, were encountered. This con- 
dition made the excavation somewhat difficult. Some of the boulders 
were of enormous size, one containing 621 cubic yards. 

The earth excavation was started with slopes of 1^ horizontal to 
1 vertical, and continued with this slope to the bottom on the up- 
stream side ; but on the down-stream side the boulders and cemented 
gravel were so firm that the lower part of the excavation was made 
nearly vertical. The slopes were laid out so that they would inter- 
cept the surface of the rock 20 feet above the up-stream face of the 
masonry, and generally 15 feet from the down-stream face. The 
maximum width of the excavation at the top of the pit was 376 feet, 
and at the surface of the ledge 211 feet. The maximum amount of 
water pumped was about 4,000,000 gallons per day. There was 
some caving of the up-stream slope, which was composed largely of 
sand ; but this was treated when it occurred, so that the slopes were 
maintained without much difficulty, and the whole excavation was 
completed without accident or serious delay. 

As the earth excavation progressed, the granite cliff about 40 feet 
high on the westerly side of the gorge was uncovered and found to 
be overhanging, as indicated by the preliminary borings. The over- 
hanging part and some additional rock were removed by blasting. 
At one point it was necessary to blast to a distance of 30 feet back 
from the face of the cliff. 

The ledge rock in the bottom and on the easterly side of the gorge 
is schist, sometimes gray and quite hard, and at other places black 
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and rather soft, but impervious to water. The schist at the contact 
with the granite, for a varying width, ranged from about 4 feet at 
the cut-off, where it is quite soft, to a maximum of about 20 feet, 
where it is somewhat harder; but the junction with the granite 
seemed to be a perfect one in nearly all cases, and the schist is 
water-tight and sufficiently strong to resist any pressures which may 
come upon it. 

After reaching the rock, the excavation was continued as far as 
necessary to obtain solid rock nearly free from seams. The average 
depth of excavation in the rock has been about 13 feet, and the cut- 
off trench, 20 feet in width, has been excavated to an additional 
depth of about 14 feet. In order not to disturb the walls of the 
cut-off trench, lines of 3-inch holes, 6 inches apart on centres, were 
drilled to the bottom of the trench ; the rock in the centre of the 
cut-off was then removed by careful blasting, and large steel wedges 
were used in the side holes to remove the rock near the walls of the 
cut-off. By this method of operating, the walls were generally left 
vertical and were not shattered. 

A deep recess, about 20 feet in width, was cut into the face of the 
granite cliff, with considerable difficulty and delay, by the same 
methods. 

Under the provisions of the specifications the last part of the rock 
excavation before building the masonry was to be done by barring 
and wedging, without blasting. In this way all loose or shaky rock 
was removed, the average depth of such excavation being about 1.5 
feet. The rock was then scrubbed with brooms and thoroughly 
washed with water. 

The excavated material was removed by the cableways, and was 
used in part for grading the grounds on the westerly hillside near 
the bastion, where a considerable fill is to be made, but most of it 
was placed on cars and dumped along the quarry track. 

Considerable earth was excavated from the site of the power 
house, pool and conduits, and used to refill the deep excavation on 
the down-stream side of the dam, after the masonry had risen high 
enough to permit this to be done. Some of the material excavated 
from the site of the dam has also been dumped at this place, and the 
filling has been raised nearly to the level of the top of the masonry. 

At the end of the year, after work upon the masonry had been 
stopped, earth excavation was in progress in the waste channel and 



*© METROPOLITAN' WATER Tab. Doc. 



m the ttetdb for the dam <ai the wesaeriy side of tbe Inge flame. 
Tb#r material frtjai the pl*c*r l*=t named was damped on the up- 
stream *A4e of the dam, between a filling of clayey material pre- 
viously utatfe against the up-stream face of the masonry and the 
*lope« of tbe deep excavation. 

Tbe first *tone at the dam was set Jane 5, and the building of the 
n»a*onry wan continued until December 3, when it was stopped on 
account of tbe cold weather. Tbe largest number of derricks in 
operation has been 7 on tbe masonry of the dam and 1 on the 
masonry of the spillway below the pool. 

Masonry used for filling tbe cutoff and that immediately above 
the rock over tbe whole foundation of the dam has been laid in Port- 
land cement mortar, mixed in the proportion of 2 parts of sand to 
1 of cement. The use of Portland cement has been continued to 
greater height**, so as to include all masonry in a triangular section 
below an inclined line 50 feet above the bottom of tbe gorge at the 
down-stream face of the dam, and intersecting the bottom of the 
tforgo 150 feet up stream from the lower edge of the dam. After 
leaving the liottom of the excavation, however, the Portland cement 
mortar was generally mixed in the proportion of 2% parts of sand 
to 1 of cement. 

Above the limits of the Portland cement work natural cement 
mortar Imn boon used, mixed in the proportion of 2 parts of sand to 
1 of commit, except that toward the close of the season, when the 
work might bo affected by frost, Portland cement mortar, mixed in 
tho proportion of ft parts of sand to 1 of cement, was used. 

In nil, 17,70*1 barrels of Giant Portland cement and 8,892 barrels 
of Union natural cement have been used in the work, both brands 
of r.omont being manufactured by the American Cement Company of 
Kgypt, Pa. 

Tho stono in tho triangular section of the dam, where Portland 
commit whh used, whh laid with beds inclined upward toward the 
down-Ntrcam faoo of tho dam at tho rate of 1 vertical to 4 horizontal. 
Above thin hoc! ion tho stones in tho down-stream half of the dam 
havo had thoir bods inolinod upward at the rate of 1 vertical to 6 
horizontal. 

On tho down-stream aide of tho dam, where there was a vertical 
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face of large boulders and cemented gravel which was very firm in- 
deed, and where the granite cliff was overhanging, masonry laid in 
natural cement mortar was filled in against the cliff and between the 
down-stream face of the dam and the boulders and cemented gravel 
to a height of 28 feet, close to the granite cliff, and a diminishing 
height as the distance from the cliff increased. This filling was 
made for the double purpose of supporting the overhanging cliff, . 
which farther up stream would have the weight of a portion of the 
dam upon it, and in part to furnish a solid buttress which would 
resist any tendency of the dam to slide upon its foundation. The 
area of this buttress, where in contact with the boulders and cemented 
gravel, was about 830 square feet. 

In all cases where there was any advantage in doing so, the 
masonry at the down-stream face of the dam was built out against 
the sides of the rock excavation. In laying the stones, great care 
has been taken to fill every joint between the stones with mortar, and 
spalls have been used to fill between the large stones to the greatest 
extent consistent with the proper bedding of the stones. 

The masonry of the dam as far as built is made up of 54 per cent, 
in volume of large stones, 17 per cent, of spalls and 29 per cent, of 
mortar. The average size of the stones used has been quite large, 
some containing as much as 3 cubic yards. 

The up-stream face of the dam has been built of squared stones, 
having joints not wider than 1 inch, and these joints have been raked 
out for 2 inches back from the face and pointed with mortar com- 
posed of 1 part of Portland cement and 1 part of sand. 

The down-stream face of the dam is in irregular steps, the inner 
angles of which conform to the required slope of the face. 

The largest amount of masonry laid in the dam in. any week was 
during the week ending October 12, when 7 derricks were in opera- 
tion and 1,767 cubic yards of masonry were laid. 

Following are some elevations, which will give an idea of what 
has been and what remains to be done : — 

Feet. 

Elevation of lowest point in cut-off trench, 187 

Elevation of bottom of masonry in deepest part of gorge, not in cut-off trench, 208 

Elevation of top of masonry built 255 

Elevation of bottom of river channel, 269 

Elevation of bottom of pipes through dam, 284 

Elevation of top of dam, 415 
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A part of th* rabMe Easotirr a&ri of the ashlar paring of the apron 
teriov the spillway ha* bere Icdh. Some of the paring stones are 
about * fcet lo&g and 4 fori deep, and contain over 60 cubic feet. 

Excellent sand has been obtained from land of the Commonwealth, 
about *£ mile from the dam. to which it is hauled bv teams. 

Mortar has been mixed in the cubical mixer in batches of about 1 
cubic yard, which, in the case of a 2-to-l mixture, requires about 
3% barrels of cement and 7 barrels of sand. Two batches are 
usually damped into a skip and sent down upon the work together. 



Comparison of Work Done irttt Total Amount. 

The following table gives the total quantity of work done to the 
end of the year and the estimated total quantities : — 



I 



Total Wock. 









31*1901. 




• 

Earth excavation (cubic yards), 43,000 


267,300 


Rock excavation (cubic yards), .... 






; ujno 


100,000 


Bubble stone masonry (cubic yards), 






28,486 


265,000 


Ashlar masonry (cubic yards), .... 






65 


10,300 


Dimension stone masonry (cubic yards), . 






— 


2,900 


Brick masonry (cubic yards), . 






- 


1,300 


Concrete masonry (cubic yards), 


^ m 


8,300 



The above statement does not represent fairly the relation between 
the work done and the total work, because of the great amount of 
work done in installing the plant, opening the quarry and organiz- 
ing the work; moreover, the most difficult part of the work has 
been accomplished. 

The maximum force employed by the contractor has been 344 
men and 22 horses, for the week ending July 20, 1901. 



Mortar Experiments. 

In view of the very large amount of mortar to be used in the dam 
and tho importance of having it as water-tight and strong as possible, 
extensive experiments were begun early in the year, to determine 
tho permeability and strength of mortars made of the natural and 
Portland cements which were to be used in the construction of the 
dam, mixed with different proportions of coarse and fine sands. 
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The experiments on permeability were made by placing the mortar 
'in cast-iron cylinders, 22 inches long and about 6 inches in diameter. 
After the mortar had set, caps were bolted to the tops of the cylin- 
ders and water was admitted to the cylinders between the caps and 
the mortar with a pressure of 74 pounds to the square inch. There 
were 144 cylinders used in the experiments, and the apparatus was 
so arranged that the water pressure could be applied to 24 cylinders 
at a time. The applied water was first filtered through sand, to re- 
move all suspended matter. 

There were 1,494 briquettes made and # broken, to determine the 
tensile strength of the mortars. It was found that the use of a sand 
with a very large proportion of coarse particles and a much smaller 
percentage of the finer grades makes a mortar both less permeable 
and stronger than where a larger proportion of the finer grades is 
used, provided the proportion of sand to cement does not exceed 
3 to 1. 

In addition to the experiments upon permeability' and strength of 
mortars, other experiments were made to determine the relative 
strength of mortars used immediately after wetting and mixing, and 
when used at different intervals up to two hours after they are first 
wet and mixed. These experiments were very extended, as they 
were made with mortar mixed with different grades of sand, with 
Portland and natural cement, with slow-setting and quick-setting 
cement, and with mortar that was worked continuously from the 
time of mixing until it was put into the molds, and also with mortar 
which was not worked after it was mixed until just before it was put 
into the molds. The briquettes were broken at the end of fourteen 
days, twetity-eight days, and three months after mixing. 

It was found that when the cements, both Portland ancl natural, 
were so manufactured as to take the initial set slowly, the strength 
of the mortar was not diminished by a delay of two hours in putting 
it into the molds ; and when the mortar was worked continuously to 
the time of filling the molds, there was an increase in strength oc- 
casioned by the delay. When the cements were so manufactured 
as to take the initial set quickly, the results obtained with the Port- 
land cement were not materially different from those obtained with 
the slow-setting cement, except that when the mortar was not 
worked there was a slight loss of strength in the briquettes molded 
at the end of one and a half and two hours, and at no time was there 
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much gain in strength occasioned by delay in filling the molds. The 
results obtained with the quick-setting natural cement were less 
favorable, as the briquettes broken at the end of fourteen days 
showed a great loss of strength when there was much delay in 
molding the briquettes. At the end of three months, however, the 
briquettes made with mortar which had been worked continuously 
from the time of mixing showed slightly greater strength than that 
put into the molds immediately, and the loss of strength of the 
mortar not worked was not very marked except for the one and a 
half and two hour periods. 

Relocation of Central Massachusetts Railroad. 

Beginning in June, a careful survey was made for a line of rail- 
road, leaving the present track of the Central Massachusetts Rail- 
road midway between the Berlin station and the crossing over the 
New York, New Haven & Hartford Railroad, curving to the north 
and running east of the New York, New Haven & Hartford Railroad 
to a junction with the Worcester, Nashua & Portland division of 
the Boston & Maine Railroad, about one mile north of Clinton. 
Much work was done in connection with the line surveyed, to pre- 
pare it for construction, because there was a strong probability that 
this line would be adopted. It has not, however, been adopted. 

In the latter part of the year estimates of cost were made for two 
other lines, which pass north of the reservoir and connect with the 
Worcester, Nashua & Portland division. 

Gagings of the South Branch of the Nashua River. 

Accurate and continuous gagings of the South Branch of the Nashua 
River, at a point in Clinton about 1^ miles below the Wachusett 
Dam, have been made since July, 1896, but the results have not 
heretofore been published. Tables giving the results by months 
may be found in Appendix No. 3, tables 9 and 10. 

The gagings are intended to show the quantity of water that would 
have flowed past the gaging station if no water had been diverted 
through the Wachusett Aqueduct, and for nearly all of the time the 
quantity that would have flowed if there had been no mill and other 
storage reservoirs upon the watershed. 

As accurate gagings of streams are rare, it is thought desirable 
to describe in some detail the methods of measurement. 
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Gagings of Flow in River. 

The quantity of water passing down the river bed has been gaged 
at a point near the Water Street bridge in Clinton. Just above this 
bridge there is an unused dam which has been partly demolished, 
but at which there is still a decided fall, so that the height of the 
water above it, when a given quantity of water is flowing, is affected 
but little if any, under all ordinary conditions, by the condition of 
the stream below the dam as regards obstructions from weeds in sum- 
mer and ice in winter. 

Above this dam a recording float gage was established, to give the 
height of the water accurately and continuously. Just below the dam 
and bridge a gaging section was established, having a plank bottom, 
and so arranged that the velocity is sufficient for accurate current 
meter gagings. When the flow of the river is very small, owing to 
the diversion of the water through the aqueduct, arrangements have 
been made to diminish the width of section through which the water 
flows, and thereby produce a sufficient depth and current for meter 
measurement. 

By a sufficient number of meter measurements at all stages of the 
river, a curve was determined which showed the quantity of water 
corresponding to all heights on the recording gage. The relation 
between the quantity and the gaged height is frequently checked 
throughout the year. 

The current meter used was originally rated, and the rating has 
since been checked from time to time at a well-arranged rating 
apparatus at Sandy Pond. 

From July 1, 1896, when the gagings were begun, to July 15, 
1896, the recording gage was not in operation, but an average of 
eight observations of height was made daily. In February, 1900, 
on account of a great flood which overflowed the bank of the river 
where the gage-house and gage were located, it became necessary to 
remove the gaging apparatus, and there were two days when the 
heights were not kept continuously throughout the twenty-four hours ; 
otherwise, the recording gage has been in continuous operation. 

Gagings of Flow in Aqueduct. 

The first diversion of water from the river through the aqueduct 
was on March 7, 1898. At the lower end of the aqueduct a weir 
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ww efftaMub*i with a rworfintr 4oat :«F*. j rori&r ior a occiiLa- 
oos nword of the height of water flowing over the werr. A {cmt 
meter rtation u« established £;»r gaging the ftow through the aque- 
duct, *nd the weir wa* calibrated by many measurements whit the 
current meter at various «I*pti» of flow. The quantity of water flow- 
ing through the aqueduct L§. therefore, very accurately measured. 
In the lower stages of the river nearly all of the water passes through 

the aqueduct. 

Str/rag* Rt*enr/ir*. 

There are upon the watershed 14 storage ponds and reservoirs, 
nearly all controlled by the mills, the capacities of which have been 
determined. The draft from these reservoirs materially increases 
the flow of the river in the drier portions of the year, and the flow 
diminishes while they are filling. These reservoirs, and their total 
capacities as determined by surveys, are as follows : — 



HAME Or RE8EBVOIB. 



Storage Capacity 
(Gallon*). 



Bartlett Pond, 

Chaffln Pond, 

North Kagle Lake, .... 
Bouth Kagle Lake, .... 

Haakon'* Pond, 

Kendall Reservoir, .... 
Muitmiapoag Pond, .... 

I'uradlfto Pond, 

Pino 11111 Reiiervolr, .... 
QttlnMMixflt Pond, .... 

HtUttfVA Pond, 

Kwafc WntiNhitoum Pond, 

Wett WnuNhacum Pond, east of railroad, 

Ww»t Wftunlmoum Pond, west of railroad, 

Total 



48,400,000 

99,600,000 

48,400,000 

192,000,000 

27,600,000 

82,200,000 

61,900,000 

111,700,000 

118,700,000 

275,600,000 

58,800,000 

144,000,000 

170,000,000 

82,900,000 



1,471,800,000 



\\\ mltlltlou to the above, there are some small ponds and reser- 
voir* that woro not surveyed, but their aggregate capacity is so small 
Mint tlit\y would not materially affect the flow in the river, 

Olmovvatlou* of tlio heights of water in the reservoirs included in 
tin* tabic Itwvo Ihhmi taken twice each month, usually on the 1st and 
\M\ tl»\v«s during ttw following periods : June 1 to November 15, 
1WI*Y, liwIufttYPi Juno I to November 1, 1898, inclusive; June 1. 
lWtW» to January lft% li*00 % inclusive; and continuously since June 
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It will be noticed that no observations of the heights of reservoirs 
were taken in 1896, nor were any taken during the winter and 
spring months, until after the spring of 1900. The omission of the 
observations of the storage reservoirs in the summer and autumn of 
1896 materially affects the records for that period ; but the omission 
of observations in the winter and spring of several years causes little 
or no error, because at such times the reservoirs are usually full or 
nearly full, and the flow of the streams is comparatively large. 

As already indicated, the aggregate quantity flowing in the river 
at the gaging station and in the aqueduct is corrected for the amount 
drawn from or added to storage, so that the records give as nearly 
as possible the actual flow of the river as it would be in its natural 
condition. 

The change in storage during the month preceding and following 
the observed heights has been estimated ; and during the remainder 
of the winter and spring months, when there were no observations, 
it has been assumed that the reservoirs were full. 

Area of Watershed. 

The area of the watershed above the Wachusett Dam was deter- 
mined by the State Board of Health, from the topographical map of 
the State, after a careful reconnaissance of the divide for its whole 
length, to be 118.23 square miles. A change in the location of the 
North Dike from that originally proposed has added .08 of a square 
mile, and an additional area of .69 of a square mile, draining to the 
river between the Wachusett Dam and the gaging station, makes the 
total area of the watershed at the gaging station 119 square miles. 

Real Estate, Care and Disposal. 

Rents have been collected and repairs made on the houses belong- 
ing to the Board in the neighborhood of the dam and of the Clinton 
sewerage filter-beds in Lancaster. 

Cement Tests. 

Tables of cement tests are published in Appendix No. 2. They 
contain long-time tests of cements used from 1896 to 1900, inclu- 
sive, and the usual tests of cements used in the Wachusett Dam and 
the Weston Aqueduct in 1901. 
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STJDBTJBY DEPARTMENT. 

Desmond FitzGkrald, Department Engineer. 

The work in this department relates mainly to the maintenance 
and operation of the Sudbury and Cochituate works, including the 
aqueducts and Chestnut Hill Reservoir. 

The work of construction in this department during the year has 
been connected entirely with the improvement of certain shallow 
arms of Lake Cochituate, known as the Pegan Brook and Snake 
Brook meadows. This work was required by chapter 509 of the 
Acts of the year 1901, which was approved June 14. Mr. Fitz- 
Gerald and his assistants have also devoted much time to the case 
of the Nashua River Paper Company v. Commonwealth of Massa- 
chusetts, for damages caused by the diversion of the waters of the 
Nashua River, and to other water cases. 

Charles E. Haberstroh, assistant superintendent at South Fram- 
ingham, is in immediate charge of the storage reservoirs and other 
works on the Sudbury and Cochituate watersheds and of the Sud- 
bury and Cochituate aqueducts. 

Charles W. Sherman, assistant engineer, is Mr. FitzGrerald's 
principal assistant in the Boston office. 

Benjamin F. Goodnough, assistant engineer, has been connected 
with the department all the year, and during the last half has been 
in immediate charge of the improvements at Lake Cochituate. 

The engineering force engaged upon construction has varied from 
lto5. 

The main office of this department is in Boston, and a branch 
office ha^been maintained at South Framingham. 

Improvement of Lake Cochituate. 

Before the lake was raised above its original level the Pegan and 
Snake Brook meadows were comparatively dry, but by successive 
raisings of the water surface they were covered to a depth of about 
6 feet when the lake was foil. When the lake was drawn down, in 
times of drought, the mud surfaces were exposed, and at such times 
odors arose from decaying vegetation and from the exposure of the 
mud to the sun. 
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A plan for abating this tremble, and more particularly the Trouble 
at the Pegan Meadow, was suggested by the engineers of the Met- 
ropolitan Water and Sewerage Board, in which it was proposed to 
tii*jii1*3ti a dam at the outlet of tbe meadows which would hare its 
top about 2 feet below the level of high water, so that the water 
from the lake could circulate freely into the portion of the lake be- 
hind tbe dam for several months of the rear when the lake was roll* 
and yet the dam would maintain a considerable depth of water over 
the meadows when the lake was drawn down, and ibus prevent 
offensive conditions. 

This plan, which would have cost but a few thousand dollars for 
its execution, was not satisfactory to the petitioners to the Legisla- 
ture, and the act already mentioned was passed, providing for the 
excavation of the meadows to a level which would give practically 
10 feet of water over them at hist water. 

The act further provided that the work should be done within two 
years from its passage ; and that, in addition to the excavation of 
the meadow, the banks should be improved so that mud deposits 
should not be exposed thereon at low stages of the water ; and that, 
if it should prove impossible to excavate the meadows to the speci- 
fied depth for the sum of $100,000, the work should be prosecuted 
to such an extent "as mav reasonably be done r for this sum. 

The time for executing this work was extremely short, because it 
could be prosecuted only after the lake had been drawn down : and 
the rainfall during the last summer was so large that it soon liecame 
evident that it would not be feasible to improve more than the Snake 
Brook Meadow, which is the smaller one, during the year, although 
certain preliminary work could be done at the Pegan Brook Meadow, 
so that it could be pumped dry early in the summer of 1902 and 
* completed in that year. 

The plan of operation was rendered difficult because it was neces- 
sary to provide for taking care of large quantities of dirty and 
possibly polluted water without discharging it into the lake in such 
a way as to endanger the water supply. 

The necessary surveys, soundings, plans and specifications wore 
begun soon after the passage of the act ; and as soon as the water in 
the lake had receded sufficiently, the work of construction was botfun. 
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The arm of Lake Coehituate known as the Snake Brook Meadow 
covers an area of 2*. 7 acres, of which 17.5 acres are in the town of 
Wa viand and 11.2 in the town of Xatick. Plans having been pre- 
pared and the lake having receded sufficiently, it was decided on 
August 20 to proceed with the excavation of this meadow, with a 
view to completing it before the lake filled again. On the next day 
after this decision the actual work of construction began, in the 
building of a dam at the outlet of the meadow, to separate it from 
the main body of water in the lake. A 15-inch centrifugal pump 
was installed upon this dam, and on September 1 pumping from the 
meadow into the lake was begun. A 6-inch centrifugal pump was 
also erected to do the pumping after the meadow had been laid bare. 
To reduce the amount of water to be pumped, Snake Brook was 
diverted from its natural course at a point about half a mile easterly 
from the meadow. By the end of the first week in September the 
water had been lowered so that the meadow was exposed. 

In response to a request for proposals for doing the work, eight 
proposals were received on September 10, and the contract was 
awarded to Long & Little of Leominster, Mass., the lowest bidders, 
at 24 cents per cubic yard for mud excavation and 25 cents per cubic 
yard for gravel feeing. By the terms of the contract the Board was 
to continue to do the pumping, and was also to continue the work, 
already begun, of excavating main ditches through the meadow. 

As the water to be pumped after the excavations were begun would 
necessarily be unfit to be discharged into the lake, a small wooden 
flume, about 1,060 feet in length, was provided for conducting the 
water pumped in a westerly direction, following a road across the 
lake, to a point where it would flow away from the lake into a stream 
below its outlet. A heavy rainfall of 2 inches on October 14 was 
cared for without flooding the contractors' work. 

The work of ditching the bottom was carried on by a day-labor 
force, while the contractors were making their preparations. On 
September 30 the actual work of excavating the bottom was begun, 
with a small force, which was gradually increased to about 90 men 
on October 19. 

Ah the amount of money available for making the improvements 
at Lake Cochituate was thought to be insufficient for excavating to 
the full depth required \>y the act, it was intended to excavate the 
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The am. of Los* CueniiBgDr known *- TtegMt Brook 'Meadow 
ootbee bl spot a: 51.J- acre*, and t situated ir. the town of NaJick. 
The pian tmaliv adorned for in* hnnTovemen: of thi> mmdow In- 
"rafres tine exorrciius: o: tut meadow and iht disposal of the materia* 
excavated it emuansiuems it iie laced wh>L xrrav*t. as at ^*n»ke 
Brook ^Meadow. A* atreadv seated, to* amoam of work ir.voVed 
was so xrreai and the iara lowered 30 siowh xiwu 11 teas not feasible 
to attempt the main work ii. IH01. hut much prehirnnaiy work bus 
been done. so as to msurt t inmr workinc season in 1£0£. 

A temporary dam. «nom 70{» feat in knurxh. has bewi hnilt at the 
ate of an old dam. to sejac-Hi* the meadow from the lake. The top 
of this dam is above Irish-water mark. *o that the meadow oan he 
kid bare by pumping even if the lake is -roll <or "nearly so after the 
spring freahets are over. 

In addition to lie Inrildrm? of the da»u a pamp veil about 10 tee* 
square vat rank -while the late was low* noar the line of the ttoston 
& Albany Eaihroad. and a pump was erected to pump water \hmng 
the work of eanstrocaSon through a 12-inch pipe under the mihwaxl 
to filter-beds already in use in connection with the tittering of the 
waters of Fegan Brook. 

The preliminary work at the Pe^an Meadow was begun on Sep- 
tember 28. In the last part of XovemN*r< after the well a«*l \lam 
had been completed and nearly all of the meadow had Ihv« laid Ivave 
by the lowering of the lake, the stop-plan ka weiv pla\V\l \\\ the »l«h^- 
way of the dam, and for the remainder of the year all water was 
pnmped. As soon as the water had l>een lowered BtiluVfently* the 
actual work of constructing a large drainage dlteh through the eentru 
of the meadow was Iwgun. On aooount of the heavy rainfalls in 
December the work was soventl timoa flooded, hul at the end of the 
year was still under way. The water In the lake wan then iihntil 4 
feet higher than the wator inside the dam. 
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AQUEDUCT BSPi 

The work in charge of this department includes the construction 
of tike Weston Aqueduct and Reservoir and other works connected 
with it, extending from the Sudbury Reservoir in Southborough to 
a terminal chamber a short distance west of the Charles River in 
Weston, a distance of 13.44 miles. 

At the beginning of the rear the surreys and preliminary work 
necessary for the final location and design of this aqoednct and its 
appurtenances were still unfinished. The work of the year has in- 
cluded the substantial completion of these surreys* the letting of 
contracts and the construction of portions of the work. 

The beginning of construction required a reorganization of the 
engineering force, as follows : — 

Edward S. Lamed, division engineer, transferred from the Sud- 
bury Department to this department January 1, 1901, was placed in 
special charge of the masonry construction, with direct supervision 
of the inspection force and the cement-testing laboratory. 

Four assistant engineers were assigned to divisions of the work, 
in charge of lines and grades, measurement of quantities and making 
estimates, and were given authority to direct in all matters pertain- 
ing to excavation and grading. 

Dan B, Clark was placed in charge of the first division, compris- 
ing sections 1, 2, 3 and 4. 

Frank E, Winsor was placed in charge of the second division, 
comprising sections 5, 6, 7, 8 and 9, and has also had charge of 
th<; drafting work at the main office in Saxonville. 

M&rsliall Nevers was placed in charge of the third division, com- 
prising suctions 10, 11 and 12, and in the latter part of the year the 
WiwUtr\y portion of Section 13. 

(i<*orK<9 W. Booth was placed in charge of the fourth division, 
ooffjprising sections 13, 14 and 15 and the Weston Reservoir, ex- 
cept th« westerly portion of Section 13 during the latter part of the 
ymr. 

All of the above engineers reported directly to the department 
Mi#ififtflr. 
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The total engineering force at the beginning of the year was 21, 
but with the growth of construction work this number was increased 
from time to time until it reached a maximum of 44 in August, in- 
cluding 12 engineering inspectors. There were also 6 masonry 
inspectors. On the approach of winter the force was reduced to 38 
and 1 masonry inspector. 

The main office of the department has been continued in Saxon- 
ville. It has been fitted up, and affords ample and convenient 
quarters for the general office, drafting rooms and cement-testing 
laboratory. The engineers of the second division also have their 
office in this building. Branch offices for the use of the first and 
third divisions, respectively, were rented in Framingham Centre and 
Wayland, and have been maintained since June 1. A branch office 
in Weston has been continued throughout the vear for the use of 
the engineers of the fourth division. This office was moved on De- 
cember 1 from unsuitable rented quarters to a house on Ash Street, 
which had been acquired by the Board through its purchase of land 
for the Weston Reservoir. 

The day-labor force, consisting of a foteman and from 5 to 15 
laborers, has been employed at different times during the year on a 
variety of preliminary work, such as the digging of test pits, making 
borings and rod soundings, and clearing timber and burning brush 
at the site of the Weston Reservoir. 

General Statement. 

From the beginning of the year the surveys and other preliminary 
work necessary for the final location and design of the aqueduct and 
its appurtenances were prosecuted vigorously. This work was so 
far advanced early in the spring that proposals were received on 
April 30 for the construction of the portions of the aqueduct which 
would require the longest time for their completion, and land upon 
which to build these sections of the aqueduct was taken May 17. 

The preparatory work for other portions of the aqueduct was 
continued, and on August 27 proposals were received for the con- 
struction of the remainder of the masonry aqueduct. On November 
21 proposals were received for the construction of the Weston 
Reservoir and the open channel above it. 

The work now under contract comprises 9.14 miles of masonry 
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aqueduct in open trench, 2.30 miles of aqueduct in five tunnels and 
1.02 miles of open channel and reservoir, — a total of 12.46 miles, 
equal to 93 per cent, of the entire length of the work covered by this 
department. The total amount of these contracts is $1,815,898.40. 

The portions of the aqueduct not yet let include the pipes leading 
from the Sudbury Dam to the upper end of the aqueduct, together 
with the head-house and other structures, and two steel siphon pipes, 
one across the valley of the Sudbury River north of Saxonville and 
the other across a depression known as Happy Hollow, about a mile 
east of the Sudbury River. 

A contract has already been made for furnishing the pipes which 
are to lead from the Sudbury Dam to the head-house. All contracts 
for the aqueduct and reservoir provide that the work shall be com- 
pleted on or before August 1, 1903. 

Description of Works. 

The course of the new aqueduct, starting at the Sudbury Dam 
and running easterly through the towns of Southborough, Framing- 
ham, Wayland and Weston, is shown on an accompanying map. 

The aqueduct is designed so as to have in all parts a capacity for 
conveying 300,000,000 gallons of water per day ; but, owing to the 
conformation of the country through which it passes, it varies in 
size and method of construction in different parts. 

From the Sudbury Dam to the New York, New Haven & Hart- 
ford Railroad, near the Nobscot station, it was feasible to obtain a 
fall in the masonry aqueduct of 4 feet in 5,000, and for the remain- 
der of the distance, down to the reservoir, a fall of only 1 foot in 
5,000. 

For the safe operation of the aqueduct it is necessary to have an 
equalizing reservoir near its lower end. A site suitable for such a 
reservoir was found in a valley rather more than a mile above the 
terminal chamber. The reservoir and an open channel leading to it 
have a total length of about a mile, and for this distance the masonry 
aqueduct will be omitted, the water flowing from the aqueduct into 
the upper end of the open channel, and, after passing through the 
open channel and reservoir, entering the lower section of the 
aqueduct. 

The following table gives the length of the different portions of 
the aqueduct, beginning at the Sudbury Dam : — 
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PORTION OF WORK. 




Miles. 



Three 5-foot cast-iron pipes from Sudbury Dam to head-house, 

Head-house and 10-foot aqueduct iu open trench, 

10-foot aqueduct in earth tunnel, 

10-foot aqueduct in open trench, 

10-foot aqueduct in rock tunnel, 

10-foot aqueduct in open trench, 

10-foot aqueduct in rock tunnel, 

10 foot aqueduct in open trench, 

Special section under New York, New Haven & Hartford 

Railroad, 

13-foot 2-inch aqueduct in open trench and siphon chamber, 
One 7J-foot riveted steel siphon pipe across Sudbury River, 
18-foot 2-inch aqueduct in open trench and siphon chambers, 
One 7 j-foot riveted steel siphon pipe across Happy Hollow, 
Siphon chamber and 13- foot 2-inch aqueduct in open trench, 
13-foot 2-inch aqueduct in earth and rock tunnel, 
13-foot 2-inch aqueduct in open trench and channel chamber 

Open channel, 

Weston Reservoir, . 

Screen chamber and 13-foot 2-inch aqueduct in open trench, 
18-foot 2-inch aqueduct in rock tunnel, . . . . 
13-foot 2-inch aqueduct in open trench and terminal chamber, 



Total length of line, 



479 
195 
704 
2,826 
8,015 
4,075 
2,160 
5,170 

180 
9,690 
8,603 
3,465 
1,123 
16,470 
5,686 
1,100 
1,366 
4,000 
1,513 

600 
3,612 




.09 
.04 
.13 
.53 
.57 
.77 
.41 
.98 

.03 

1.83 

.68 

.66 

.21 

3.12 

1.08 

.21 

.26 

.76 

.29 

.11 

.68 



13.44 



The elevations in feet above Boston city base of the top of the 
inside of the aqueduct at its beginning and end and at intermediate 
points where there are changes in grade are as follows : — 



LOCATION. 



Elevation. 



Head-house, 

End of 10-foot aqueduct west of special section under New York, 

New Haven & Hartford Railroad, 

Beginning of 13-foot 2-inch aqueduct east of special section under 

New York, New Haven & Hartford Railroad, 

Siphon chamber No. 1, 

Siphon chamber No. 2, 

Siphon chamber ^No. 3, 

Siphon chamber No. 4, 

Channel chamber, 

Screen chamber, 

Terminal chamber, end of masonry aqueduct, 



225.130 

210.660 

210.660 
208.723 
206.319 
205.626 
204.739 
200.087 
200.067 
200.067 



The top of the aqueduct at the head-house is 34.87 feet below 
high water in the Sudbury Reservoir. High water in the Weston 
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Reservoir is at elevation 200, substantially at the level of the top of 
the aqueduct, 66 feet higher than Chestnut Hill Reservoir and 37 
feet higher than Spot Pond. From the terminal chamber the water 
will flow by gravity through large pipes to the low-service district 
and to Spot Pond. 

Pipes from Sudbury Dam to Head-house. 

When the Sudbury Dam was constructed, 3 48-inch pipes were 
laid from the gate-house to a circular basin below the dam. These 
pipes are to be extended and utilized for supplying water to the 
new aqueduct. The extensions are to be made with 5-foot cast-iron 
pipes, two of which will have branches leading from them to dis- 
charge water from the Sudbury Reservoir into Framingham Reser- 
voir No. 3. Two 60-inch Venturi meters will be placed on two of 
the lines leading to the head-house, for measuring the flow of the 
aqueduct. The head-house will be provided with screens and gaging 
appliances, and with an overflow so designed that the aqueduct can- 
not be overcharged through accident or negligence in regulating the 
flow from the gate-house at the dam. 

Masonry Aqueduct and Tunnels. 

The aqueduct, both in open trench and in tunnel, will be of the 
same shape and type of construction as the Wachusett Aqueduct, 
described in the second annual report of the Metropolitan Water 
Board, for the year 1896, except that Portland cement concrete will 
be substituted for brickwork in the lining of the tunnels. An ac- 
companying plan shows typical sections of the aqueduct. Where 
the aqueduct is built in open trench or on embankments, the bot- 
tom and side walls are constructed of natural cement concrete, lined 
with one course of brick masonry, and the arch of Portland cement 
concrete. 

In the Wachusett Aqueduct it was found that by the contraction 
of the concrete, through temperature changes or otherwise, the sec- 
tions of arch built at different times would separate where the new 
work joined the old, making a minute transverse crack. As the 
same result is expected in the Weston Aqueduct, a new device, 
called a water-stop, has been adopted, to reduce the possible leak- 
age through such cracks. 

In building the concrete, a straight groove is left in both the old 
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and new work, in the position shown upon the sections, forming a 
slot which extends from the top of the side walls to a point nearly 
at the level of the top of the inside of the aqueduct. In each of 
these slots is placed a strip of sheet lead extending from the top to 
the bottomland bent in such a way that the lead will act as an ex- 
pansion joint, and not be torn apart if a shrinkage crack is produced. 
The space around the lead is carefully filled with Portland cement 
mortar, but before filling with the mortar a piece of sheet iron is 
inserted in the fold of the lead, on a line with the junction of the 
sections of arch, so that if a shrinkage crack occurs it will extend 
through the mortar filling. 

The arch centres, as in previous similar construction, have been 
covered with galvanized iron, to secure a smooth interior surface, 
and lubricated each time before laying the concrete, to prevent the 
concrete from adhering to the centres. Oil has been used as a 
lubricant, also soft soap, which has the advantage over oil of being 
easily washed off before applying a plastering, which is applied to 
all parts of the arch of the aqueduct in open trench. This plastering 
is of a thickness and finish equal to a plasterer's finished coat, and 
is composed of neat Portland cement, thoroughly trowelled in, and 
before the final set smoothed with a wet soft bristle brush, applied 
lengthwise of the aqueduct. 

Siphons and Siphon Chambers. 

At the valley of the Sudbury River the ground falls about 75 feet 
below the grade of the aqueduct, and at Happy Hollow about 50 
feet below this grade. It is the design to lay ultimately across these 
valleys three 7^foot riveted steel pipes, but only one is to be laid 
at the present time. 

Where the pipe crosses the Sudbury River it will be given the 
form of an arch, between abutments 80 feet apart, so that it will 
support itself. Blow-off pipes will be provided for draining the 
siphons. Two will be placed on each pipe at the river, where large 
quantities of water can be discharged, and one at the bottom of the 
depression at Happy Hollow. One pipe will convey more than half 
as much water as the three, because when the aqueduct is running 
to only half its capacity it will be about half full at the down-stream 
end of the lower pipe and can be filled full at the upper end, giving 
more than the normal fall through the pipes. 
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The siphon chambers, which make the junction between the aque- 
duct and the siphon pipes, have been designed so that there will be 
the least possible disturbance of the flow in passing from one to the 
other. Some very large castings of special shape are to be built 
into masonry, to make the junction with the steel pipes. Grooves 
for gates are provided, so that when there is more than one pipe, 
any one can be shut off for examination and repairs. 

Weston Reservoir and Open Channel. 

The necessity for an equalizing reservoir arises from the fact that 
the pipes of the distributing system will convey more water in the 
daytime, when there is the larger use of water in the Metropolitan 
District, than at night, when less water is used, and consequently 
some of the water has to flow the much greater distance to Spot 
Pond. The site obtained for this reservoir is a satisfactory one, as 
there is a natural valley which can readily be dammed by an em- 
bankment of earth, with a concrete core wall founded upon solid 
rock. At the site of the dam there is a low, rocky ridge running 
most of the way across the valley, which by its presence makes the 
dam less costly than it otherwise would be. 

The maximum depth of water at the dam is about 28 feet. The 
natural reservoir which would be formed by the dam without ex- 
cavating above it would not be large enough to meet the require- 
ments, and the reservoir is to be made much larger by excavating 
flat land which is nearly at the level of high water in the reservoir. 
All soil and organic matter are to be removed from the deeper por- 
tions of the reservoir, and where the depth of water obtained by the 
removal of the soil is less than 11 feet, the earth is to be excavated 
so as to obtain this depth. 

The shores of the reservoir will be protected by riprap, or coarse 
gravel. beaches, as conditions may require. 

The open channel is practically an extension of the reservoir at 
its upper end, and the water will stand in it at the same level as in 
the reservoir. It will have a bottom width of 10 feet, with gravel 
sides sloping at the rate of 3 horizontal to 1 vertical. Above a 
berm 1 foot above the water the sides will be covered with loam and 
grassed. A stone arch bridge is to carry Ash Street over the open 
channel at the extreme upper end of the reservoir. 

The open channel has a length of 1,366 feet and the reservoir a 
length of 4,000 feet, making a total length of 5,366 feet where the 
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masonry aqueduct is omitted.' The reservoir and open channel to- 
gether have an area of water surface of 66.6 acres, which is a little 
more than half the area of Chestnut Hill Reservoir, and contain 
about 20,000,000 gallons per foot of depth. Where the masonry 
aqffceduct terminates at the head of the open channel, a structure 
known as the channel chamber is to be built, which will contain 
grooves in which stop-planks may be placed if it is desired to empty 
the aqueduct without lowering the reservoir. Where the water flows 
from the reservoir into the lower section of the aqueduct a screen- 
chamber is to be built. In order to protect the waters of the reservoir 
and open channel from pollution, a system of drainage has been de- 
vised which will prevent the entrance of any water from local sources. 
Especial attention has been given to the design of the outlines of 
the reservoir and to the disposition of waste material, so as to pro- 
duce satisfactory landscape effects. These matters have been care- 
fully studied by Olmsted Brothers, Landscape Architects, and they 
have given advice and furnished plans for the work. 

Culverts and Crossings. 

Thirty-nine culverts are required to provide for streams crossing 
the aqueduct, and additional culverts are provided through roads 
and private crossings where necessary. 

The aqueduct, where not in tunnel, crosses 15 public highways, 
4 of which are to be restored to their original grade, and the remain- 
ing 11 will be raised to pass over the aqueduct. In addition to the 
highways, there are private crossings provided over the aqueduct at 

49 places. 

Contracts, Weston Aqueduct. 

Sections J?, 3 9 6 and 12. — Masonry Aqueduct and Tunnels. 

Contractor, Shanahan, Casparis & Co. ; date of contracts, May 9, 1901 ; amount of contracts, 
$582,727.50; length of aqueduct, 24,975 feet, including 5,879 linear feet of tunnels. The 
aqueduct, on sections 2 and 3, has a width of 10 feet, and on sections 6 and 12 a width of 
13 feet 2 inches. 

The contractors were early on the ground, but some difficulty was 
experienced in securing labor and more or less delay was suffered 
in the erection of camps and the delivery of tools and materials, and 
the work of organization progressed slowly. 

The headquarters and main camps for the accommodation of men 
and supplies afe located principally on private land, in a secluded 
spot on the high ground over tunnel No. 2, about 2*4 miles from 
Framingham village and % mile from the nearest dwelling. Other 
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camps are located about 1 mile north of Saxonville and 1% miles 
southeasterly from Way land. 

The contractors have devoted almost their entire efforts to the 
construction of aqueduct in open trench, and the tunnel work, pend- 
ing the erection of the power plant, was deferred until the close 6f 
the mild weather season. Progress in the open trench work on 
sections 2 and 3 has been generally satisfactory, slightly more than 
the work required having been completed this year. 

The contractors were dilatory in perfecting their organization for 
Section 6, and excavation was not begun until June 10. The 
masonry construction was started August 22, and the amount of 
completed work at the close of the season was one-third less than 
the contract requirements, although the rate of progress for the 
actual time employed was satisfactory. 

Progress on Section 12 was far from satisfactory until late in the 
season, organization and equipment suffering much delay. Masonry 
work was begun July 24, but little progress was made until the 
latter part of September ; from that time until the close of the season 
a much better rate was maintained. The value of the work done on 
this section on November 15 was 23 per cent, of the amount of 
the contract, while the contract requirement was 30 per cent. 

For about 700 feet on Section 3 and 300 feet on Section 6 the 
aqueduct crosses a swamp formation of moderate depth below the 
base of the aqueduct. The peat or mud deposit has been entirely 
removed down to compact earth, and filling for foundation has been 
prepared of selected material deposited in 3-inch layers, watered 
and rolled with heavy grooved rollers. With these exceptions the 
aqueduct under these contracts is being constructed partly or wholly 
in excavation. Considerable water was encountered in the open 
trench excavation between tunnels Nos. 2 and 3 and at the easterly 
end of Section 12. A small wooden box drain at the bottom of the 
excavation has usually sufficed to keep the water below the concrete 
during construction, although in a few instances, where a greater 
quantity of water was encountered, a light platform of fluted boards 
was laid in connection with the central drain. 

The excavations have furnished considerable sand and gravel for 
use in the masonry on sections 2, 3 and 12, but the contractor has 
been obliged to obtain much of the sand for sections 2 and 3 and all 
of the sand used on Section 6 from private lands. It has also been 
necessary to operate stone crushers, with elevators, screens, bins, 
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etc., on each of the sections included in these contracts, to furnish 
additional stone for concrete work. 

For tunnel work, a central power plant, to furnish compressed 
air for operating the drills, pumps and other machinery in connec- 
tion with tunnels Nos. 2 and 3, has been erected near Baiting Brook, 
a point nearly midway between the most distant portals of those 
tunnels. The compressed air is conveyed to the working points 
through wrought-iron pipes laid on the surface of the ground ; the 
main air pipe, consisting of 4,200 feet of 5-inch and 5,100 feet of 
4-inch pipe, is now laid and in operation. 

The contractors placed their order for the machinery needed for 
this plant almost immediately after the execution of their contracts ; 
but even this promptness, together with a guarantee from the manu- 
facturer that one compressor would be running in 70 days and the 
whole plant completed within 100 days, did not avail in avoiding a 
long delay in the delivery ; and it was not until December 2 that 
the first compressor was put in operation, and it was December 28 
before all the machinery was in readiness to use. The main instal- 
lation consists of two cross-compound air compressors of 150 horse- 
power each, and two horizontal tubular high-pressure boilers of 300 
horse-power each. 

Tunnel No. 1 is in a compact clayey material, and at present the 
lining of brick masonry is carried along with the excavation. Tun- 
nels Nos. 2 and 3 are expected to be wholly through ledge, and the 
lining, which in these cases will be concrete masonry, will be de- 
ferred until the excavation is completed, or at least well advanced. 

The following tabulation shows the progress made in these tun- 
nels at the end of the year : — 



Progress in Tunnels Nos. 1, 2 and 5, December 31, 1901. 





Length 
(Feet). 


Began Work. 


Excavation. 




TUNNEL. 


East Portal 
(Linear Feet). 


West Portal 
(Linear Feet). 


Total. 


No. 1, . 
No. 2, . 
No. 3, . 


704 

3,015 
2,160 


November20, 1901, 
December 2,1901, 
December 2,1901, 


23 

82 


83 


23 
82 
83 



The maximum force employed on these sections was 585 men and 
83 horses, for the week ending August 31. 
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Section 4. — Masonry Aqueduct. 

Contractor, Patrick McGovern ; date of contract, May 6, 1901 ; amount of contract, $64,888.50; 

length of aqueduct, 4,165 feet; width, 10 feet. 

Work was begun early under this contract, and most excellent 
progress has been made during the season. The value of the work 
completed November 15 was 72 per cent, of the amount of the con- 
tract, while the contract requirement was 30 per cent. The aque- 
duct is entirely in open trench. For about 1,600 feet east of Edgell 
Street the excavation was in light sandy material, affording excel- 
lent opportunity for rapid progress ; west of Edgell Street the 
excavation has been more difficult, considerable ledge having been 
encountered. At several points gravel was developed, affording 
material for concrete masonry, but a stone crusher to furnish addi- 
tional material was found necessary early in the season. East of 
Edgell Street the foundations were below the level of ground water 
for some distance, and a light platform of boards with central drain 
was employed to keep the concrete dry until hardened. 

The maximum force employed on this section was 120 men and 
18 horses, for the week ending August 10. 

Section 5. — Masonry Aqueduct. 

Contractor, Bruno, Salomone & Petitti; date of contract, May 8, 1901; amount of contract, 
$137,536.50 ; length of aqueduct, 5,295 feet, including crossing under the tracks of the New 
York, New Haven & Hartford Railroad at Nobscot station-, width of aqueduct, 13 feet 2 
inches. 

These contractors commenced operations very promptly, and 
prosecuted their work vigorously during the working season. 

The aqueduct is principally in open trench, but at one place, for 
a length of 1,400 feet, the original ground surface is from 1 to. 6 
feet below the bottom of the masonry. For that space the founda- 
tion was prepared by removing the soil and building an embank- 
ment in 3-inch layers, using water and heavy grooved rollers to 
consolidate the material, and after completion the embankment was 
flooded twice before laying the masonry. The material used for 
filling was a very fine sand, with coarse gravel at the sides of the 
embankment. 

The masonry construction could not well be begun until a section 
of this embankment had been completed, and consequently it was 
not started until July 29 ; but excellent progress was maintained 
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until it was necessary to stop on account of freezing weather. It 
was deemed desirable that this embankment, once begun, should be 
made and the aqueduct completed before freezing weather, and by 
concentrating their forces the contractors were successful in accom- 
plishing this result. 

The value of the work completed November 15 was 36 per cent, 
of the amount of the contract, while the contract requirement was 
30 per cent. 

A stone-crushing plant was in nearly constant operation, to fur- 
nish the balance of the stone not obtainable by screening the gravel 
excavated from the trench. 

The maximum force employed on this section was 132 men and 
41 horses, for the week ending September 28. 

Section 13. — Masonry Aqueduct and Tunnel. 

Contractor, Michael H. Keefe; date of contract, May 20, 1901 ; amount of contract, $346,290; 
length of aqueduct, 7,300 feet, of which 5,686 feet are tunnel ; width of aqueduct, 13 feet 2 
inches. This contract was assigned to the Columbus Construction Company October 12. 

Proposals for the construction of this section of the aqueduct 
were first received April 30. The lowest bid amounted to $293,- 
083.25 and the next bid to $395,390. The contract was awarded to 
the lowest bidder, but he claimed that he had made a mistake in his 
calculations, and declined to sign the contract. The Board there- 
upon decided to reject all bids and to receive further proposals on 
May 14." The lowest of these proposals, amounting to $346,290, 
was accepted. 

The contractor started upon the work very promptly, and, not- 
withstanding the scarcity of labor and the delays arising from slow 
delivery of machinery and supplies, the excavation of the west 
portal had progressed sufficiently to begin a tunnel heading on June 
24. The boilers and engine for the air compressor were received 
the latter part of June, but were not ready for operation until 
August 16. The excavation of the open cut at the east portal of the 
tunnel progressed slowly, and tunnelling was not commenced at that 
end until August 26. 

During the summer and early autumn the progress upon the tun- 
nel, which needed to be large to meet the contract requirements, 
was quite unsatisfactory ; and it soon became apparent that more 
plant and resources than the contractor appeared to have at his dis- 
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posal would be necessary in order to complete the contract within 
the stipulated time. An arrangement was therefore perfected for 
obtaining additional capital by the organization of a company to 
carry on the work ; and by the consent of all parties the contract 
was assigned on October 12 to the Columbus Construction Com- 
pany, of which S. Casparis is president, Joseph A. Flynn secretary 
and treasurer, and Mr. Keefe one of the stockholders. 

Immediate steps were taken by the Columbus Construction Com- 
pany to increase the working facilities. Additional and improved 
boarding houses for the laborers, as well as engine houses, stables, 
shops and cement sheds, were built. A second compressor engine 
and another boiler were ordered, and were put in operation Novem- 
ber 2. An engine and dynamo were also installed to furnish elec- 
tricity for lighting and motive power in tunnel. The working force 
was increased as rapidly as boarding accommodations could be pro- 
vided, and throughout the month of December a full force of about 
140 men, divided into day and night shifts, was employed. 

It necessarily required some weeks to accomplish this preliminary 
work, and until it wag completed the greatest possible rate of prog- 
ress in the tunnel excavation could not be expected ; but afterwards 
there was a continued gain in the rate of progress, although up to 
the end of the year the desired rate had not been fully attained, 
largely on account of the unfavorable conditions of the ground at 
the west end of the tunnel. At this end of the tunnel, for the whole 
530 feet excavated from the portal to the point reached at the end 
of the year, the lower part of the tunnel has been in rock and the 
upper part in a compact clayey material, which is so hard as to re- 
quire drilling and blasting, but wet enough to render it unstable, 
and to require continuous and systematic timbering for its support. 
In this material the progress has necessarily been slower than in the 
solid rock, such as is encountered at the east end of the tunnel. 
There the formation is a massive, coarse-grained granite, which is 
hard to drill, but blasts well and does not require support. 

The total length of the tunnel is 5,686 feet, and at the end of the 
year the total amount excavated was 1,001 feet, consisting of 530 
feet at the west end and 471 feet at the east end, which was 559 feet 
less than the requirements at this time. 

The power station is located at the west portal of the tunnel, and 
contains two Ingersoll-Sergeant straight-line 18-inch by 18^4-inch 
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by 24-inch air compressors ; two Westinghouse standard engines of 
60 horse-power and 20 horse-power, for driving electric generators ; 
and one Thomson-Houston 500-volt, 70-kilowatt direct-current gen- 
erator, to furnish electricity for lighting and for operating 4 ^ton 
electric locomotives in each end of the tunnel. Additional ma- 
chinery in use outside of the central station includes 2 double-cylin- 
der double-drum hoisting engines, to operate the inclines by which 
material is removed from the tunnel ; 2 duplex pumps and 2 pulsom- 
eters, to drain water from the tunnel ; 11 machine drills, and 1 6-ton 
saddle tank locomotive for hauling material from the east portal to 
the waste dump, about 2,000 feet distant. As soon as the General 
Electric Company can deliver them, it is proposed to substitute two 
4%-ton electric locomotives for the horses now used for hauling cars 
underground. 

None of the concrete masonry, which it is anticipated will be used 
almost exclusively for lining in this tunnel, had been built before 
the end of the year ; but preparations are under way for an early 
start on this lining, as, in order to finish the whole work on time, 
it will be necessary to have the masonry and excavation proceed 
simultaneously. The brick arched concrete culvert under Wellesley 
Street has been completed, except the masonry head walls. 

Of the excavation from open trench beyond the ends of the tun- 
nel, about one-quarter of the total amount has been made. At the 
east end of the section, where a deep trench is required, the material 
was removed with a steam shovel. 

The maximum force employed on this section was 147 men and 5 
horses, for the week ending December 21. 

Sections 8 and 10, 11 and 15. — Masonry Aqueduct and Tunnel. 

Contractors, Winston & Co. ; date of contracts, August 28, 1901 ; amount of contracts, $466,419 ; 
length of aqueduct, 18,715 feet, inclusive of 3 siphon chambers on sections 8 and 10, and 
the screen and terminal chambers and 600 feet of tunnel on Section 15; width of aqueduct, 
13 feet 2 inches. 

These contracts were awarded so late in the season that it was not 
expected that very much work would be done, except on Section 15, 
where the excavation of the tunnel and some rock cuts could be con- 
tinued during the winter. 

As all of these sections were let to one contractor, it was thought 
that he might perfect his organization for masonry construction 
without building masonry on more than one section \ wasm^ *&ss*~ 
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tractor chose the easterly portion of Section 8 as a favorable place 
to begin the building of masonry. He lost no time in commencing 
operations, and pushed his work with most commendable energy. 

On Section 8 excavation was commenced September 9, the first 
masonry laid October 10, and 500 linear feet of aqueduct completed 
before the close of the season. This, together with 800 feet of 
trench excavation on this section and other preliminary work done, 
may be said to represent about double the contract requirements for 
sections 8 and 10, which are included in one contract. 

An abundance of excellent sand and gravel was found in the exca- 
vations on Section 8, and a rotary power screen, with conveyor, 
bins, etc., has been operated to separate the sand and gravel, result- 
ing in much economy over hand methods. 

On sections 10 and 11 nothing has been done further than clear- 
ing the strip taken for the aqueduct, removing the wood and burning 
the brush. 

On Section 15 the necessity of grading roads to get access to the 
work, before camps could be built, and the further need of obtain- 
ing a water supply before much grading could be done, tended to 
delay the commencement of actual work until September 28. Since 
that date the clearing, grfubbing and excavating have progressed 
steadily, although rather slowly ; and at the end of the year about 
half the amount of work required by the contract had been com- 
pleted. The actual progress, however, should be regarded as greater 
than indicated by the above statement, as a large part of the pre- 
liminary work of organization, building camps and installation of 
machinery had been accomplished. 

To furnish power for running drills in the tunnel and open trench 
and for hoisting and pumping, a plant consisting of 3 70-horse-power 
boilers and a Rand Imperial air compressor of 120 horse-power has 
been provided, and was put in operation November 25. Other 
machinery on the ground, but not yet all in use, includes travelling 
derrick and hoisting engine complete, 7 machine drills, 1 No. 5 
Gates crusher with engine and elevator, pumps, cars, rails, etc. 

The maximum force employed on these sections was 118 men and 
32 horses, for the week ending October 26. 
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Section 14. — Open Channel. — Sections 1 and 2, Weston 

Reservoir. 

Contractor, Nawn & Brock ; date of contracts, November 26, 1901 ; amount of contracts, $206,- 
370; length of three sections, 5,050 feet, including about 1,400 feet of open channel, 66.6 
acres of reservoir and channel, and an earth dam 900 feet long, with concrete core wall. 

These contracts were let in the autumn, before the ground was 
covered with snow, so that the contractor might arrange for the 
erection of buildings, the delivery of machinery and the organization 
of forces during the winter, and make an early and vigorous begin- 
ning as soon as the frost leaves the ground. No work has been 
done on the ground under these contracts. 

In order to provide a main drainage channel, so that the reservoir 
would be well drained for the commencement of work in the spring, 
and to get it in condition at the time of the letting so that con- 
tractors might have access to all parts of the reservoir and see the 
nature of the materials, a considerable amount of work was done by 
a day-labor force in the summer and autumn, in digging the main 
channel and lateral ditches, in excavating test pits, in laying bare a 
portion of the rock at the site of the dam and in cutting the brush 
from the site of the reservoir. 



Progress of Work and Materials used. 

During the season the total length of aqueduct built in open 
trench equalled 11,222 feet, or 23 per cent, of the total length. 
The following statement gives the length of aqueduct built and to 
be built in open trench on each section : — 







To 






To 


SECTION. 


Built. 


be Built. 


8ECTION. 


Built. 


be Built. 


Section 2, . 


2,368 


2,368 


Section 10, 




2,925 


Section 8, . 


1,417 


1,923 


Section 11, 


— 


6,600 


Section 4, . 


3,271 


884 


Section 12, 


1,264 


5,236 


Section 5, . 


1,567 


3,728 


Section 13, 


— 


1,614 


Section 6, . 


841 


3,679 


Section 15, 


— 


5,125 


Section 8, . 


494 


2,971 









The following materials have been used during the year : — 

Natural cement (barrels), 26,658 

Portland cement (barrels), t&&\ft 

Bricks, . . \$&V$$fc 
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Engineering. 

The time of the engineering force has l)een devoted wholly to the 
completion of the preliminary surveys, preparation of plans and 
other matters pertaining to the several contracts which have been 
awarded during the year, and later to the direction and supervision 
of the work under construction. 

Extraordinary care was taken in the surveys and studies for the 
location of the aqueduct and other structures, to insure the best and 
most economical adjustment of the same to existing natural condi- 
tions ; and during the early spring considerable attention was given 
to a final revision of the alignment of the aqueduct and open channel 
and margins of the Weston Reservoir. To aid in these studies, 
further information was gained relative to the character of materials 
to be moved, by digging 74 test pits, amounting to a total of 380 
linear feet, and by 10 wash drill borings and 664 rod soundings, 
aggregating, respectively, 144 and 6,015 linear feet. 

Considerable time and study have been given to the location of 
the steel siphon pipes to cross the Sudbury valley and Happy 
Hollow. 

The nature and area of the watersheds and the position and sizes 
of the culverts to carry the drainage across the aqueduct were deter- 
mined, and 43 topographic and 46 detail culvert plans have been 
furnished in this connection. The required changes in grade for 
the various highway crossings in Framingham and Wayland were 
carefully studied, and plans for the modification of 13 roads have 
been prepared. 

Plans for the highway crossings in Framingham have been ac- 
cepted by the selectmen ; those for Wayland have not yet been 
acted upon. 

The work in connection with the matter of lands required for the 
aqueduct and reservoir has taken much time. Surveys were made 
of all estates crossed by the aqueduct, as well as many adjoining 
tracts, and land-taking plans have been drawn to cover the whole 
work. These consist of 20 large sheets, showing dimensions, areas, 
etc., of the 153 parcels of land taken for aqueduct and reservoir 
purposes ; in addition to these, 3 long roll plans, showing the land 
surveys and takings on a scale of 100 feet to 1 inch, have been pre- 
pared for office records. 
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Estimates of quantities and cost were furnished as required, to 
serve as a basis in letting contracts for the 14 sections for which 
proposals were received. 

Cement testing was an important branch of the work in this de- 
partment, and received careful attention. A room was suitably 
equipped for this work, and the testing begun on June 3, when the 
first carload of cement was received. One cement tester was em- 
ployed until June 27, when it was necessary to give him an assist- 
ant. A third man has been employed collecting samples and noting 
deliveries of cement and bricks. All the cement received thus far 
has been packed in jute or cotton bags, ranging from two to four 
bags to the barrel, according to the brand of cement. A system of 
marking, consisting of attaching to each bag a tag giving the car 
number, has been followed. This serves to identify the cement to 
the inspector on the work, who is furnished with a list of accepted 
carloads. 

During the year 301 carloads of cement, containing 45,365 bar- 
rels, were received and tested, and 14,000 briquettes were made for 
the purposes of the tests required. Thus far only four kinds of 
cement have been used in this masonry, viz., Hoffman, Union, Atlas 
and Giant. A summary of the cement tests is given in Appendix 
No. 2. 

The bricks used in the aqueduct have come principally from the 
Granite State Company of Epping, N. H., but a few were from the 
Star Brick Company of the same place, and another small lot from 
the Cambridge yards of the New England Brick Company. Some- 
thing over 2,000,000 bricks have been received during the year. 

DISTRIBUTION bBPARTMENT. 

Dexter Brackett, Department Engineer. 

The work of this department comprises the construction, mainte- 
nance and operation of the pipes, distributing reservoirs, pumping 
stations and all other works in the Metropolitan Water District, 
with the exception of Chestnut Hill Reservoir and the grounds about 
it, and the Sudbury and Cochituate aqueducts. 

During the past year the work of the department has been under 
the direct charge of the following assistants : — 

William E. Foss, division engineer, has liad charge of the engi- 
neering work connected with the construction of tba"B«Mi 7 HSS\. , ^K?«t- 
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voir, in Stoneham, and the laying of pipe lines for supplying that 
town with water ; also of studies and investigations relating to the 
injury of the pipes by electrolysis, and of surveys and investiga- 
tions for pipe lines leading from the terminus of the new Weston 
Aqueduct. 

John L. Howard, division engineer, has been in charge of the 
engineering work connected with construction at the Chestnut Hill 
and Spot Pond pumping stations ; also of making surveys, plans 
and estimates for pipe lines leading from the terminus of the new 
Weston Aqueduct into the Metropolitan Water District. 

Caleb M. Saville, division engineer, has had charge of the engi- 
neering work connected with the Forbes Hill Reservoir and tower in 
Quincy, and the tunnel for pipes under the channel of the Mystic 
River between Charlestown and Chelsea. 

Alfred O. Doane, division engineer, has had charge of the engi- 
neering work connected with the maintenance and operation of the 
several pumping stations and pipe lines, the installation of gages for 
recording the elevation of the water in the reservoirs and the pres- 
sure in the pipes ; also of the records of amounts of water pumped 
and consumed. 

John W. Lynch, engineer of pumping stations, has had direct 
charge of the high and low service pumping stations at Chestnut 
Hill, as well as the general supervision of the mechanical work at 
the other pumping stations. 

George E. Wilde, assistant superintendent, has continued in charge 
of the maintenance and operation of pipe lines, reservoirs and other 
works in the Distribution Department, with the exception of the 
pumping stations ; and has also had charge of the minor works of 
construction which have been done by day-labor forces. 

The engineering force, including inspectors, numbered 34 at the 
beginning of the year, but has gradually diminished, and at the close 
of the year numbered 23. 

The construction work of the year has included the completion of 
the buildings and machinery at the new pumping stations at Chest- 
nut Hill and Spot Pond. The reservoir on Forbes Hill has been 
finished and placed in service, and the masonry tower around the 
standpipe near the reservoir is nearly completed. Pipes for fur- 
nishing a supply of wateV from the Metropolitan Works to the town 
of Stoneham have been laid and are now in use. The Bear Hill 
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Reservoir, which will be used for furnishing water to Stoneham 
under a greater pressure than at present, was nearly finished when 
work was suspended for the season. 

Pipe Laying. 

The only important extension of the pipe system was made for 
the purpose of furnishing a supply of water to the town of Stoneham, 
which entered the Metropolitan Water District on May 23, 1901. 
A 24-inch line, 5,831 feet in length, was laid from the Spot Pond 
pumping station around the northeasterly end of Spot Pond to the 
junction of Main and South streets ; from this point a 20-inch line, 
1,619 feet in length, extends through the Middlesex Fells Reserva- 
tion to the Bear Hill Reservoir; and another 20-inch line, 4,766 
feet in length, through Main Street to Stoneham Square, where it 
connects with the main pipe of the town. A Venturi meter was set 
in the pipe line near the pumping station, for use in measuring the 
quantity of water used in Stoneham. 

A contract for laying these pipes was made with the C. H. Eglee 
Company of Boston, on June 22, and the work was commenced 
June 25. The portion of the line between the pumping station and 
the town of Stoneham was completed and placed in service on Octo- 
ber 21, but the pipes connecting with the Bear Hill Reservoir were 
not all laid until December 4. 

In connection with this pipe laying a five-conductor lead-covered 
cable was laid between the pumping station at Spot Pond and the 
Bear Hill Reservoir, for use in connection with a gage for indicating 
and recording at the pumping station the elevation of the water at 
the reservoir, and also for telephone service. 

The cost of this work, exclusive of engineering, to December 
31, 190J, was $48,442.75. 

Bear if ill Reservoir. 

This reservoir, which will contain 2,000,000 gallons'of water with 
a full reservoir level 300 feet above Boston city base, is being con- 
structed for the purpose of furnishing a greater pressure in the town 
of Stoneham than would be furnished by the Fells Reservoir, which 
is 29 feet lower. It is located in the Middlesex Fells Reservation, 
near the summit of Bear Hill, and is formed by building two d&m& 
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across a depression in the rocky ridge forming the hill, and excavat- 
ing all the earth and some of the rock from the enclosed area. 

A contract for building the reservoir was made with the C. H. 
Eglee Company of Boston, on July 16. Work was begun on July 
27, and at the close of the season the concrete masonry dams were 
nearly finished, the substructure of the gate-chamber completed, and 
most of the earth and rock removed from the interior of the basin. 
The reservoir has been filled with water to within 3% feet of high- 
water mark, for the purpose of protecting the masonry. 

The cost of the work, exclusive of engineering, to December 31, 
1901, was $18,667.70. 

Forbes Hill Reservoir and Masonry Tower. 

A contract for building this reservoir was made with Beckwith & 
Quackenbush of Mohawk, N. Y., on July 7, 1900; and when work 
was suspended, at the close of the year 1900, the masonry gate- 
chamber of the reservoir was finished and the earth embankments 
were nearly ready for the concrete lining. During the winter the 
reservoir was kept full of water, in order to protect the embankments 
from freezing. In April, 1901, the water was drawn off, and the 
contractors resumed work on May 6. The work of placing the con- 
crete lining was commenced June 10 and completed September 18. 
Water was pumped to the reservoir on September 23, and on Sep- 
tember 27 it was filled to within 2 feet of high-water mark. The 
laying of the granolithic walks and the surfacing and seeding of the 
embankments were not finished until early in November. 

The reservoir is in the form of a rectangle, 280 feet long by 100 
feet wide at the bottom, and 339% feet long and^ 159% feet wide at 
the high-water line. The embankment is 15 feet wide at the top, 
with an inner slope of 1.75 horizontal to 1 vertical, and an outer 
slope of 2 horizontal to 1 vertical. The embankments are composed 
of clayey hardpan, excavated from the interior of the reservoir. 
This material was placed in 4-inch layers and thoroughly rolled 
with grooved' rollers. The bottom and sides of the reservoir are 
covered with concrete to a point 2 feet above high-water mark. 
This concrete lining was put on in two layers, a lower layer of 
natural cement concrete and an upper layer of Portland cement con- 
crete, separated by a plastering of Portland cement mortar about 
half an inch in thickness. The plastering also was placed in two 
layers, the bottom layer composed of 1 part of cement and 2 parts 
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of sand, the upper layer of neat cement, which was rubbed to a hard, 
smooth surface, in order to make it as impervious as possible. The 
lower layer of concrete is 4 inches thick on the bottom of the reser- 
voir and 6 inches thick on the slopes. The upper layer is 4 inches 
thick on the bottom and 5 inches thick on the slopes up to elevation 
185, above which it gradually increases to a thickness of 2 feet at 
the top, which is at elevation 194. The upper layer of concrete on 
both bottom and slopes is laid in blocks, about 10 feet square, and 
given a smooth finish. A .granolithic walk 6 feet wide extends 
around the reservoir on the top of the embankment, access to which 
is obtained by granite steps on either side of the gate-chamber. 

The gate-chamber is constructed entirely below the level of the 
top of the embankment. It has walls of Portland cement concrete, 
and contains two chambers. One of these chambers is 11 feet by 3 
feet, and contains screens, a 30-inch sluice valve and a 12-inch drain 
valve. The other chamber, from which water is excluded, is 11 feet 
by 9 feet 6 inches, and contains valves for controlling the flow of 
water to and from the reservoir. A wire fence 5 feet high and 
about 2,035 feet long has been built around the reservoir, on the 
line dividing the water works property from adjoining estates. 
When filled to high- water level, the elevation of the reservoir is 
192 feet above Boston city base, the depth of water is 17 feet, area 
of water surface 1.23 acres, and the capacity is 5,120,000 gallons. 

The cost of the reservoir, exclusive of engineering, to December 
31, 1901, was $36,833.11. 

On May 23 a contract was made with James E. McCoy of Boston 
for the construction of a masonry tower around the steel standpipe 
which was erected in 1900. The work was commenced on Mav 27, 
and it was expected that the tower would be entirely finished before 
the end of the year; but, on account of delay in receiving cut 
granite, the masonry is still unfinished, and practically nothing has 
been done on the iron stairway and roof. The circular wall of 
granite masonry surrounding the standpipe is now built to a point 
about 70 feet above the ground and about 7 feet below the top of the 
finished coping. When completed, the tower will be provided with 
an observation roof reached by a spiral staircase built between the 
steel tank and the masonry wall. 

The cost of the work to December 31, 1901, exclusive of en- 
gineering, was $11,774.05. 
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Low-sekvice Pumping Station at Chestnut Hill and Northern 
High-Service Pumping Station at Spot Pond. 

On January 1, 1901, the buildings at both of these stations were 
completed, with the exception of laving the slate floors in die engine 
rooms ; and the engines were in operation, but had not been painted 
or officially tested and accepted. 

At the Chestnut Hill Station, Xorcross Brothers, the contractors, 
began the work of laying the slate floor on January 21 and com- 
pleted the same on April 3. At the Spot Pond Station, McNeil 
Brothers began work on the floor on January 21 and finished on 
February 9. 

At the low-service station at Chestnut Hill a steam winch, fur- 
nished by the American Ship Windlass Company of Providence, 
R. I,, has been placed in the coal shed for use in handling coal cars. 
The winch has a small reversible engine with two 7-inch by 10-inch 
steam cylinders. At the Spot Pond pumping station a 15-kilowatt 
electric generator, directly connected to a 6-inch by 8-inch Alfree 
high-speed engine, and a new switchboard, have been installed, at a 
cost of $1,235. 

The building and machinery at both of these stations are now com- 
pleted, and the principal items of cost to December 31, 1901, ex- 
clusive of engineering, are as follows : — 

Chestnut Hill Lotv-service Pumping Station. 

Building, including foundations for engines and boilers, steel over- 
flow tank, sluice valves, ash lift, heating piping and wiring for 

electric lighting, f 214,906 65 

Engines, 153,556 47 

Boilers -and fuel economizer, 23,712 40 

Electric lighting engine, generator and switchboard, .... 2,087 00 

Travelling crane, . 2,812 00 

Piping and valves in connection with engines and boilers, . . 16,043 16 

Miscellaneous, 5,894 57 

Total • $419,012 25 

Spot Pond Pumping Station. 

Building, including foundations for engines and boilers, sluice gates, 

heating piping and electric lighting, $125,866 36 

Engines 100,787 88 

Boilers and fuel economizer, 25,816 42 
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Electric lighting engine, generator and switchboard, . . . $1,235 00 

Travelling crane, 2,862 00 

Water and steam pipes, valves, etc., 10,007 15 

Miscellaneous, 1,083 43 

Total, . * #267,658 24 

The official tests of the four new engines in the low-service and 
Spot Pond pumping stations were made April 30 and June 4, and 
the results of the tests, including a description of the pumping plants, 
may be found in Appendix No. 4. 

Miscellaneous . 

A small masonry chamber has been built on the Cochituate Aque- 
duct, near the high-service pumping station, from which water can 
be taken through a 48-inch pipe to either the high or low service 
stations. The substructure of this building was built by the main- 
tenance force. The chamber is 7 feet by 9 feet 6 inches and 13 feet 
deep, with foundations and walls of Portland cement concrete, and 
contains grooves for stop-planks or screens, and a sluice gate for 
controlling the flow of water. The superstructure was built by 
Norcross Brothers, at a cost of $1,552. It is 10 feet 4 inches 
square on the outside, with exterior walls of quarry-faced Milford 
granite, brownstone trimmings and a slated roof. The interior is 
lined with red pressed brick. 

In order to increase the supply into the pump- wells at the high- 
service station at Chestnut Hill, a connection 36 inches in diameter 
has been made between the screen-chamber and the pump-well of 
engine No. 4. Th6 castings and sluice valve for this work were 
purchased in 1900, but a favorable opportunity for setting the cast- 
ings and valve did not occur until 1901. The work of cutting 
through and restoring the walls of the screen-chamber and pump- 
well and placing the castings and sluice gates w&s done by the main- 
tenance force, and completed at the end of the year. 

For the purpose of indicating and recording at the Chestnut Hill 
high-service pumping station the elevation of the water in the Waban 
Hill Reservoir, a Winslow electric gage has been installed, and a 
5-conductor lead-covered cable, 7,650 feet in length, laid under 
ground between the pumping station and the reservoir. To provide 
facilities for emptying this reservoir, in case of repairs, without 
injury to private property, 489 feet of 8-inch Aksow \*\^ ^<st*. \ssx^ 
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in Commonwealth Avenue, connecting with the surface drainage 
system in the avenue, and 150 feet of 8-inch iron drain pipe were 
lowered in Ward Street. 

At Spot Pond the planting of trees and shrubs was completed 
early in the spring by the maintenance force, under die supervision 
of Olmsted Brothers, Landscape Architects. 

The maintenance force has also laid near Spot Pond 200 feet of 
8-inch Akron pipe, for the purpose of draining the cellar of the 
stable belonging to the Metropolitan Park Department; and 1,900 
feet of 3-inch tile drain, for draining the land near the junction of 
Pond and South streets and in the vicinity of the southern gate- 
house. 

The boiler room of the Arlington pumping station has been en- 
larged by building an addition, 9 feet by 15 feet, on the north side 
of the building, making room for a reserve boiler which was pur- 
chased from the city of Chelsea. The boiler is 72 inches in diame- 
ter, 9 feet 7 inches long, and contains 350 2-inch tubes, 6 feet 1 inch 
long. The addition to the building was built and the boiler erected 
by the maintenance force. 

Engineering. 

The engineering force has been engaged upon the preparation of 
plans and contracts, and the superintendence of the construction of 
the Bear Hill Reservoir and of the pipe lines for supplying the town 
of Stoneham, the superintendence of the construction of the Forbes 
Hill Reservoir and masonry tower, the tunnel between Charlestown 
and Chelsea, and work at the Chestnut Hill and Spot Pond pumping 
stations. Surveys and investigations have been made of several 
routes for pipe lines leading from the terminus of the Weston Aque- 
duct into the Metropolitan District, and detailed plans have been 
made of two of these routes leading to Chestnut Hill Reservoir and 
of one route leading to the present 48-inch pipes in the Brighton 
district. Surveys and plans have also been made of several routes 
for a pi po line between the present terminus of the 48-inch main 
near College Hill in Medford and Spot Pond. Estimates have been 
made of the pipes, special castings and valves required for these 
lines, and specifications and contracts prepared for furnishing the 
same. Considerable time was devoted to making the official duty 
trials of the Holly engines at the Chestnut Hill and Spot Pond 
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stations, and to calculating the results. Investigations relating to 
the effect of electrolysis on the water pipes in the District have been 
continued, and a special report made upon the subject. Investiga- 
tions and reports have also been made upon Spot Pond Brook, upon 
the value of the property taken at Spot Pond from the cities of Mai- 
den, Medford and Melrose, upon alleged damage to private property 
near Spot Pond by flooding during freshets, upon the use of hand- 
hose and lawn sprinklers in the Metropolitan District, upon the 
elevation at which water can be maintained in Mystic Lake, and 
upon the question of supplying water to the town of Braintree. 



Alfred D. Funk, Principal Office Assistant, John N. Ferguson, Office Assistant. 

Mi. Flinn has continued in charge of the designing and drafting 
force. The average number in this force during the year was 10. 
The most important matters upon which the force has been engaged 
were the Weston Aqueduct and Reservoir, the Wachusett Dam and 
the masonry tower to enclose the Forbes Hill standpipe. 

Studies for the Weston Aqueduct and Reservoir were in progress 
in 1900, and were continued during 1901. Designs for the greater 
part of the work were matured and contract plans and specifications 
were prepared for the letting of almost all of the aqueduct and the 
reservoir. 

The designing for this aqueduct involved an unusual amount of 
detail work. On account of the different grades of the upper and 
the lower portions, the aqueduct is of different dimensions. Earth 
and rock tunnels and a depression of the aqueduct under the New 
York, New Haven & Hartford Railroad at the Nobscot station re- 
quired special designs. There were also 42 culverts and atxnit 14 
other structures, the principal of which are the outlet chamber near 
the Sudbury Dam, the head chamber of the aqueduct, 4 siphon 
chambers, the channel chamber, the screen-chamW and the ter- 
minal chamber. Some studies relating to the superstructures for 
these chambers were made in the drafting office, and foundation 
plans and other information were prepared for the architects, Messrs. 
Shepley, Rutan & Coolidge. 

The Weston Reservoir and open channel, with the dam and the 
system of drainage for diverting from the reservoir the water from 
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adjacent lands, required much designing. As already stated, Olm- 
sted Brothers advised with regard to the landscape treatment and 
the disposal of the material excavated, but much was done upon this 
work by the designing and drafting force. 

A considerable part of the work of preparing the plans for the 
taking of land for the Weston Aqueduct and Reservoir was done in 
this office, and a large map was drawn to show the location of the 
aqueduct. 

In connection with the Wachusett Dam, construction drawings 
were made for a portion of the pool and spillway below the dam, 
and foF the castings and pipes to be built into the dam and the 
upper and lower gate-chambers. Construction drawings were also 
begun for these two chambers, and. at various times additional study 
was devoted to the power plant which it is proposed to install in the 
lower gate-chamber and power house. Sketches and other informa- 
tion relating to the design of the superstructure of these buildings 
have been furnished to Messrs. Shepley, Rutan & Coolidge. 

Contract drawings and specifications for the Forbes Hill tower 
were prepared on the basis of the sketch for the design furnished 
by Messrs. Shepley, Rutan & Coolidge in 1900. 

The preparation of the card index of the drawings mentioned in 
the last report was continued by the typewriters from the Library 
Bureau, and completed by them in February ; since then the. neces- 
sary card writing has been done by the regular employes. 

The removal of the offices of the Board and of the Engineering 
Department from 3 Mt. Vernon Street to 1 Ashburton Place, and 
the construction of a fire-proof vault in the new office required a 
general rearrangement of the drawings, which involved much work, 
in order to get them permanently and conveniently filed ; but the 
results are satisfactory, as the drawings are now properly filed and 
indexed, and important drawings are safely protected against fire. 

The following is a summarization of the matters upon which the 
department was employed : — 

Weston Aqueduct : Preliminary studies and investigations ; con- 
tract drawings for sections 2, 3, 4, 5, 6, 8, 10, 11, 12, 13, 14 and 
15, including chambers, culverts and other structures ; land plans ; 
detail drawings of siphon and other chambers, culverts and other 
features ; studies for superstructures of head, siphon, channel, 
screen and terminal chambers ; studies for head works, Section 1 ; 
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contract drawings for special castings and pipes for Section 1 and 
the siphon chambers ; studies and drawings for sections 7 and 9, 
including the crossing of the Sudbury River ; and map of aqueduct 
location. 

Weston Reservoir: Preliminary studies; landscape treatment; 
dam ; drainage around reservoir ; Ash Street relocation and bridge 
over open channel ; and contract drawings and specifications. 

Wachusett Dam : Construction drawings for pool and spillway ; 
construction drawings for upper and lower gate-chambers (unfin- 
ished) ; special castings, pipes and valves ; power plant ; super- 
structure for power house ; and automatic registering gate.' 

Wachusett Aqueduct: Record drawings of culverts, highway 
bridges and Assabet bridge. 

Wachusett Reservoir : Miscellaneous plans for hearings. 

Relocation of Central Massachusetts Railroad : Studies for high- 
way bridges. 

Clinton Sewerage : Record drawings. 

Diversion of Water : Drawings for Nashua River Paper Com- 
pany's suit. 

Sudbury Dam : Bronze tablet for inside of gate-house. 

Improvement of Lake Cochituate : Snake Brook and Pegan 
meadows. 

Chestnut. Hill Reservoir: Screen closet and washing apparatus 
for effluent gate-house No. 2. 

Southern High-service Reservoir : Forbes Hill masonry tower. 

Distribution Department, Pipe Lines : Record drawings and 
diagrams relating to electrolysis. 

Distribution Department, Miscellaneous : Screens, stop-planks, 
lifters for screens and stop-planks, sluice gates and floor plates for 
gate-houses ; tests of Holly pumping engines (low and northern high 
service) ; assembly drawings of Holly low-service pumping engines ; 
coal car handling apparatus for low-service pumping station ; re- 
arrangement of machinery in West Roxbury pumping station ; and 
record drawings of pumping stations. 

Miscellaneous : Diagrams of heights and conditions of reservoirs ; 
drawings and tables for annual report of 1900 ; and indexing and 
filing drawings and calculation books. 

In all, 195 finished drawings were made during the year, also 
many studies, sketches and computations. 
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Mr, Ferguson has continued in charge of the miscellaneous work 
of the office f such a* receiving applications from those desiring em- 
ployment, procuring supplies, making blue-prints and filing plans 
and records received from outride offices. He has furnished much 
assistance to the Conveyancing Department in the preparation of 
land plan*, has made many investigations and computations, and 
has done much other work of so varied a character that it cannot be 
enumerated in a report. The average force in his department has 
numbered 8. 

Accidents. 

Seven fatal accidents have occurred during the year, 3 at the 
Wachusett Reservoir, 2 at the quarry which furnishes stone for the 
Wachusett Dam and 2 on the Weston Aqueduct. 

All of those at the reservoir occurred in connection with the 
operation of trains ; 2 on the railway used by Nawn & Brock and 1 
on the railway used by Long & Little. 

Of the 2 accidents which occurred at the quarry, the first occurred 
where a laborer slipped and fell a short distance, and one of the 
weights of the power drill with which he was working fell upon 
him, fracturing his skull ; the second occurred when a laborer was 
loosening stone from one of the walls of the quarry with a bar, 
which fell upon him, causing almost instant death. 

The first accident on the Weston Aqueduct occurred on Section 4, 
where an engineer of the stone crusher was fatally injured by falling 
into the fly-wheel when it was in motion ; the second accident oc- 
curred on Section 12, where a mechanic who was erecting a bin for 

» 

orushed stone was killed by the fall of one of the supports. 

MAINTENANCE. 

The additional works maintained and operated in 1901 are the 
Forbes Hill Reservoir, in Quincy, and the new pipe line to Stone- 
ham. 

Organization of Maintenance Force. 

At tine beginning of 1901 the total maintenance force employed 
directly by the Board was 151, exclusive of such of the engineers 
as devoted only a part of their time to maintenance. At the end 
of the year the force had increased to 174. From time to time 
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during the year there has been an additional temporary force en- 
gaged on special work, making the maximum number, including 
both the permanent and temporary force, 230. 

Rainfall and Yield. 

In the last annual report reference was made to the drought of the 
summer of 1900, and the statement was made that it ended with the 
heavy rain of November 24-27. 

Owing to the unprecedentedly low rainfall and flow of the streams 
from January 1 to March 10, this drought, which was partly broken 
in November, continued until March 10. As an instance of the 
severity of the drought for this season of the year, the average 
yield for the month of February on the Sudbury watershed was but 
300,000 gallons per day per square mile, against the next lowest 
record in twenty-seven years of 541,000 gallons, and an average for 
this period of 1,889,000 gallons. 

Immediately following this drought there was a remarkably large 
rainfall in March, April and May, amounting to 22.40 inches on the 
Sudbury watershed, or nearly one-half the rainfall for an average 
year, and a very large flow in the streams. During the summer 
the rainfall was abundant. In the autumn it was below the average, 
but in December it was more than double the average. Taking the 
year as a whole, the rainfall was about 20 per cent, above the aver- 
age, and the flow from the Sudbury river watershed was 24 per 
cent, above the average. 

Additional statistics relating to rainfall and yield of watersheds 
may be found in Appendix No. 3, tables 1 to 10. 

Storage Reservoirs. 

On January 1 the reservoirs on the Sudbury and Cochituate 
watersheds contained 8,839,100,000 gallons of water, or slightly 
more than one-half their total capacity. Owing to the unusual dry- 
ness of the season, already alluded to, the reservoirs, instead of 
rising, continued to lower until March 4, when they contained 
7,075,700,000 gallons of water, and their low level at so late a date 
gave rise to apprehension that they would not be filled ; but the 
succeeding heavy rains, beginning March 10, not only filled the 
reservoirs early in April, but furnished a large surplus to be wasted. 
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HiuUmry Hetervoir. — At the beginning of the year the water in 
Hwllmry Keaervoir atood at elevation 252.54, which is 6.46 feet 
below the crest of the (km. The surface fell to elevation 246.90 on 
March 4, or 12 J feet below the crest of the dam. The water then 
began to riae, and reached the level of the crest on April 3 and the 
top of the flash-boards on April 7. The surface remained near high- 
water level until June 23, when the draft on the reservoir beginning 
to exceed the ftupply, it lowered about 7.5 feet to elevation 252.32 
on November 24. The water then began to rise, and reached eleva- 
tion 2A7.35 at the end of the year, — 1.65 feet below the crest of 
the dam. 

The Marlborough Brook filter-beds, at the head of one branch of 
the Hudbury Reservoir, have been in service throughout the year. 
They filtered all of the water of the brook except for short periods 
of Iohm than n day each on eight occasions during freshet flows in 
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March, April, May and December. These filter-beds comprise 8.63 
acres of natural and 5.36 acres of artificial beds. In cleaning the 
former it has been customary, until the present year, to harrow the 
surface of each of the beds after drying, leaving the dark-colored 
material upon the beds. During the year this fine organic deposit 
has been scraped into piles and removed from the beds. A large 
quantity of small stones has also been thrown out by the process of 
harrowing, and has been used for riprapping exposed portions of the 
banks. A similar method is pursued upon the artificial beds, which, 
however, have a surface of sand free from stones. 

It is apparent that some method of renewing the sand surface 
from time to time must be adopted, in order to keep the depth of 
the filter-beds intact, and the best method of accomplishing this 
result is now under consideration. A large amount of work has 
been done in the way of repairing and improving different portions 
of the beds. The culvert under Walker Street, just above the set- 
tling reservoir, was rebuilt during the summer, at the joint expense 
of the city of Marlborough and the Commonwealth. Advantage 
was taken of this rebuilding to enlarge the culvert by adding 2 feet 
to its width. 

Analyses have been made monthly by the State Board of Health 
of the water before and after passing through the filter-beds, and 
they show that the water was not purified by filtration to as satis- 
factory an extent as during the previous year. The average of all 
the examinations made during the year is as follows : — 



[Parts per 100,000.] 



Before 
Filtration. 



After 
Filtration. 



Color (platinum standard), 
Total residue on evaporation, 
Loss on ignition, . • 
Free ammonia, . 
Albuminoid ammonia, 

Chlorine 

Nitrogen as nitrates, • 
Nitrogen as nitrites, . 
Oxygen consumed, 
Hardness, .... 



0.33 
19.34 
5.01 
0.1139 
0.0471 
2.15 
0.2100 
0.0074 
0.62 
5.6 



0.14 
14.30 

0.0505 

0.0191 

1.98 

0.2147 

0.0005 

0.29 

5.0 
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A number of iBsprovemeiils have been made aroud 
Reservoir, principally is the planting of hemlock and while pine 
tree*, rebuilding knees and grading the grounds around Sudbury 
Dam. Portion* of the stable hare been rebuilt and the cellar con- 
creted and drained* 

Framingham Rexerrwir No. 3 9 winch derives its supply almost 
wholly from Sudbury Reservoir, was kept practically full through- 
out the year, with an extreme range in deration of about 3 feet. 
From early in April until the middle of June, during which time the 
flash-boards were kept in position on the dam, the water was kept 
as high as possible ; but during the remainder of the year it was 
kept about 1 foot below the crest, to prevent a waste of water from 
the effect of the wind. 

In May a troublesome leak on the line of the old 4&-inch pipe 
connecting Framingham dams Nos. 3 and 1 was repaired. It was 
necessary to sheet the trench and to use a steam pump to keep the 
excavation free from water. 

Framingham Reservoir No. 2. — Beginning February 18, water 
was drawn in considerable quantities from this source for the supply 
of the Metropolitan District, lowering the water in the reservoir 
until March 9, when it was 7.4 feet below high-water mark. The 
level then rose rapidly. Except during the period mentioned, the 
reservoir has been generally fall throughout the year. 

Framingham Reservoir JHfo. 1 has been kept practically full 
throughout the year. 

Afihland Reservoir. — Water in this reservoir was about 11 feet 
below high-water mark at the beginning of the year. It rose 
gradually to about 7.2 feet below high- water mark on March 11, 
after which the water rose rapidly, and the reservoir remained foil 
to the end of the year. 

Ifojricinton Reservoir. — Water in this reservoir was about 13 feet 
below high-water mark at the beginning of the year. Its level rose 
about 2 loot in the next two months. During the month of March it 
filled, rind remained practically full during the remainder of the year. 

Whitehall Reservoir was about 3 feet below high water at the be- 
ginning of the year, but by April 24 it had filled, and so remained 
until November 7, when the waste gate was opened, in order to 
lower the reservoir in anticipation of the winter and spring freshets. 
During the past year the old dredge and steamboat at Whitehall 
Heservoir have been sold and removed. 



No. 57.] AND SEWERAGE BOARD. 135 

Farm Pond has been kept full throughout the year. An addi- 
tional door of iron has been built in the principal gate-house, to 
give access to the aqueduct embankment which passes through the 
pond. 

Lake Cochituate at the beginning of the year was about 8 feet 
below high-water level, and remained within a foot of this level until 
March 12, when it began to rise rapidly. It was full on April 13, 
and remained practically so until about July 1. After this the 
amount turned through the aqueduct caused it to lower at an almost 
uniform rate to a level about 7.5 feet below high water, on Novem- 
ber 18. The water then began to rise, and at the end of the year 
was 2.71 feet below high water. Water was wasted at the outlet 
dam almost continuously from April 10 to June 11, and for two 
days at the end of the year. 

In connection with the work of improving the Snake Brook 
Meadow, already described under the head of " Construction," the 
flow from 1.96 square miles of the Snake Brook watershed was 
diverted from the lake, in order to diminish as much as possible 
the amount of water to be pumped in connection with that improve- 
ment. In estimating the yield of the watershed allowance has been 
made for this diversion, and also for the amount of water pumped 
from the Snake Brook Meadow and diverted from the lake, as 
already described. 

From January 2 to January 22, and from March 21 to April 8, 
water amounting in all to 543,600,000 gallons was discharged into 
the lake from the Sudbury Aqueduct. 

No water has been drawn from Dudley Pond into the lake during 
the year. On January 1 the pond was 4.14 and at the end of the 
year 2.17 feet below high water, the highest point being reached on 
June 10, when the surface stood 1.42 feet below high water. 

The Pegan Brook filter-beds in Natick have been in use for 278 
days during the year. All of the brook water was filtered, except 
for portions of three days, when a small amount of water overflowed 
the settling reservoir and passed into the lake. At these times, 
however, freshets too large for the pumps to handle were passing 
down the brook, and the water was comparatively pure. The total 
quantity of water pumped from Pegan Brook during the year was 
295,261,000 gallons ; the total amount of coal consumed was 304,414 
pounds, — making 970 gallons of water pumped per pound of coal. 
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SOXTSOCES FROM WHICH WaTEB HAS BEEN TAKEN. 

Daring the year the only water supplied from local sources was 
21 ,200,000 gallons drawn by the city of Medford from Wright's Pond* 
and 193,400,000 gallons supplied by the Wakefield Water Company 
to the town of Stoneham, before it received water from the Metro- 
politan Water System on October 21, making in all an average of 
588,000 gallons per day for the whole year from local sources. All 
of the supply, except this small quantity, was furnished by the Met- 
ropolitan Works, which furnished an average of 100,904,000 • gal- 
lons per day. An average of 64,299,000 gallons per day was drawn 
from the South Branch of the Nashua River through the Waehusett 
Aqueduct into the Sudbury Reservoir. An average of 84,930,000 
gallons per day was drawn through the Sudbury Aqueduct from 
Framingham Reservoir No. 3, which obtains its supply mainly from 
the Sudbury Reservoir. An average of 5,398,000 gallons per day 
was drawn from Framingham reservoirs Nos. 1 and 2, which receive 
all of the water supplied by the main Sudbury River. Of the water 
drawn from the Framingham reservoirs, an average of 1,489,000 
gallons per day was turned into Lake Cochituate. An average of 
14,890,000 gallons per day was drawn from Lake Cochituate. 

The utmost care is taken to draw as little water as possible from 
the less satisfactory sources, and to draw the water only at such 
times as it is in good condition ; but the maintenance of the supply 
with the existing condition of the works and the large consumption 
of water makes it necessary to draw some of the water from the less 
desirable sources. 

It may be noticed that the total quantity of water passing into the 
Metropolitan District through the aqueducts is, according to the 
figures above given, somewhat in excess of the amount of water 
supplied from the Metropolitan Works to the District. In 1901, 
for the first time, all of the water for the District has been pumped, 
and the pump measurement, with a small allowance for slip, is used 
in determining the quantity. The quantities flowing through the 
aqueducts were determined by less exact methods, and are somewhat 
in excess of the actual quantity, but sufficiently accurate for indi- 
cating the proportion of water obtained from different sources. 
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Aqueducts. 

The Wachusett Aqueduct has been in continuous use throughout 
the year, except for twenty-five days, - — April 4 to 15, April 24 to 
29, May 28 to 30, December 15 to 21, and December 30 and 31,— 
when the water was quite turbid and not of a satisfactory quality to 
send through the aqueduct. During the time that there was no 
water running in the aqueduct, early in April, it was cleaned inside 
for its entire length. The average daily flow for the whole year has 
been 64,248,000 gallons per day. 

Early in March alterations were made to the small flume and to the 
head works of the same at the temporary dam, so that 175,000,000 
gallons of water per day could be sent through the aqueduct ; and 
this flow has been generally maintained when there was sufficient 
water of good quality running in the river. Previous to the altera- 
tions, it was possible to send only about 130,000,000 gallons per day 
through the aqueduct. 

From January 1 to March 11, March 16 to March 21, June 14 to 
October 14, and from October 20 to December 12, substantially all 
of the water in the river was turned through the aqueduct, except 
that which the provisions of the Metropolitan Water Act require 
shall be permitted to flow down the river, and a further quantity 
which filters into the excavation for the main dam and is pumped 
into the river below the dam. 

The usual work of maintenance along the line of the aqueduct 
has been performed, and the aqueduct and its appurtenances are in 
excellent condition. 

The Sudbury Aqueduct was in constant service during the year, 
except on the few occasions when it was necessary to empty it for 
cleaning. The total flow for the whole year averaged 90,328,000 
gallons per day, which is 4,461,000 gallons more than the daily 
amount of water carried by the aqueduct last year. The interior 
was cleaned from Farm Pond gate-house to the terminal chamber at 
Chestnut Hill Reservoir, April 12, 18 and 25 and May 2. The 
siphon pipes were cleaned at the same time. The interior of the 
aqueduct was covered with a thick coating of black slime for its 
entire length. Sponge in small quantities was found in the Farm 
Pond gate-house, and gradually increased in quantity to the Rock- 
land Street tunnel, where the bottom was entirely covered, as were 
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also the sides from 2 to 4 feet in height. Badger Hill tunnel was 
in like condition. From the Badger Hill tunnel to the Beacon Street 
tunnel sponge was found in varying quantities, but in the Beacon 
Street tunnel no sponge was found. 

The stairway at Echo Bridge over the Charles River has been 
completed and the grounds graded. 

During the year the city of Newton laid a main sewer in tunnel 
through the rock on each side of the Charles River, passing beneath 
the large arch at Echo Bridge in the bed of the river in two siphon 
pipes. A large amount of blasting was done on each side of the 
bridge, requiring special care to prevent ill effects on the masonry 
of the bridge. Advantage was taken of the drawing down of the 
water in the Charles River at this time to examine carefully the con- 
dition of the foundations upon which the abutment of the large arch 
of Echo Bridge rests. On the easterly side of the stream the ledge 
is not of very good character, and a retaining wall was built to aid 
in securing its stability. 

New fencing 8,640 feet in length has been built along the line of 
the aqueduct, and 10,912 feet of old fence have been repaired. 

The interior of the arches at Waban Bridge were heated with 
steam during the winter months, which prevented the formation of 
ice inside the bridge. 

. As the aqueduct is run much of the time to its full capacity, great 
care has to be taken to prevent it from being overcharged. As 
additional precautions to those previously provided, a recording 
float gage to indicate the depth of the water in the aqueduct has 
been installed at the South Framingham office, and a telephone has 
been placed in the gate-house at Framingham Dam No. 1. The 
flows in the aqueduct have been checked frequently throughout the 
year by current meter measurements. 

The Cochituate Aqueduct was in use about three hundred and 
seven days. Advantage was taken of the opportunity between May 
7 and June 11, when the aqueduct was not in use, to continue the 
repairs of cracks in the aqueduct on embankments. Last year they 
had been completed from the upper end of the aqueduct to and in- 
cluding Seaver's embankment, easterly from the Waban station in 
Newton. All of the cracks easterly from this point, as far as the 
Newton Centre waste weir, were repaired, also the cracks in the top 
of the aqueduct as far as Homer Avenue, about 1,400 feet easterly 
from the waste weir. 
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The interior of the aqueduct was cleaned for its whole length on 
May 9, 10 and 11. The brickwork was covered with a black slime 
for its entire length, and sponge was found in large quantities from 
the lake to Stevens' Brook, gradually diminishing from this point to 
Chestnut Hill Reservoir. 

New flap-gates of kyanized lumber were placed in position at the 
outlet pipe chamber on the two 30-inch and the 36-inch siphon pipes. 
Quite extensive repairs have been made on the exterior stone work 
of the structures connected with the aqueduct. 

The channel of Snake Brook was cleaned for a distance of 2,400 
feet near the village of Cochituate, where the brook passes over the 
line of the aqueduct. For the purpose of diverting the waters of 
the brook from the lake, a dam containing a plank sluiceway was 
built across the aqueduct. This work was done in connection with 
the excavation of Snake Brook Meadow, described under the head 
of "Construction." 

The aqueduct line has been crossed several times during the year 
by small culverts and water pipes and telephone conduits. 

Pumping Stations. 

With the exception of 102,980,000 gallons of water drawn by the 
city of Boston from the Brookline Reservoir, while one of its 48- 
inch pipe lines was being repaired, all of the water supplied by the 
Metropolitan Water Works during the year has been pumped at the 
two stations at Chestnut Hill Reservoir. 

The supply for the northern high-service district is again pumped 
at Spot Pond to the Fells Reservoir, and the supplies for the southern 
extra high-service district in West Roxbury and the northern extra 
high-service district in Arlington are pumped a second time at the 
small stations in West Roxbury and Arlington. 

On account of the unavoidable discontinuance — mentioned in last 
year's report — of the pipes supplying the high-service district of 
Breed's Island in East Boston, the old pumping station in East Bos- 
ton belonging to the city of Boston was operated by the Board until 
June 20. 

The present daily pumping capacity of the five stations operated 
by the Board is 204,500,000 gallons, and the force employed in 
these stations numbers 48. 

The total quantity pumped at all of the stations during the year 
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was 40,018,920,000 gallons, and the cost of operating the stations 
was $100,650.94, equivalent to $2.52 per million gallons pumped. 
This is $0.82 per million gallons less than for the preceding year, 
due to the large increase in the quantity pumped for the low service, 
aud to the use of more economical machinery. 

The saving effected in the cost of pumping by the discontinuance 
of the many small stations which were operated in the several cities 
and towns previous to 1898 and by pumping the supply with more 
economical machinery at a few large stations is illustrated by the 
following statement : — 



Cost of 
Pumping. 



Million Gallons 
Pumped. 



Cost 
per Million 
Gallons . 



1897, 
1901, 



$122,400 00 
100,660 94 



12,700 
40,019 



$9 64 
2 62 



Chestnut Hill High-service Station. 

The engines at this station have pumped the supply for the high- 
service district of Boston, also the entire supply of the city of 
Quincy and the towns of Watertown and Belmont. Engines Nos. 
1, 2 and 3 have also been used to pump a small portion of the low- 
service supply. The 30,000,000-gallon Allis engine pumped 80.6 
per cent, of the entire quantity pumped at the station. 

The following are the statistics relating to the operations at this 
station : — 



Low Service. 



Engines 

Nob. 
1 and 2. 



Engine 
No. 3. 



Total quantity pumped (million gallons), . 
Total ooal used (pounds), . 
Gallons pumped per pound of coal, . 
Average head pumped against (feet), 

Cost of pumping : — 

Labor, 

Fuel, 

Repairs, 

Oil, waute and paoking, .... 
Small supplies, 

Total for station, 

Oost per million gallons pumped to reservoir, 
Cost per million gallons raised 1 foot high, 



204.51 

810,009 

1,077.18 

48.18 



$788 27 

594 40 

485 00 

80 00 

48 92 



$1,946 59 

$9 518 
198 



645.58 

482,009 

1,478.94 

67.77 



$945 92 

924 01 

442 00 

50 00 

65 22 



$2,427 15 

$3 760 
055 



High Service. 



Engines 

Nob. 
1 and 2. 



Engine 
No. 8. 



Engine 
No. 4. 



202.47 

499,756 

608.13 

124.33 



$630 61 

958 08 

485 00 

30 00 

48 92 

$2,152 56 

$10 682 
086 



1,016.57 
953,488 

1,102.38 
125.25 



$1,576 

1,827 

834 

100 

97 



53 
84 
59 
00 
83 



8,584.11 

6,346,061 

1,352.67 

126.31 



$11,823 98 

12,165 86 

2,092 37 

557 37 

554 39 



$4,436 79 

$4 364 
035 



$27,193 97 

$3 168 
025 



Totals. 



10,653.24 

8,591,383 

1,239.99 

121.13 



$15,765 31 

16,470 14 

4,338 96 

767 87 

815 28 



$38,157 06 

$3 582 
030 
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Coal has been purchased for use at this station as follows : 
3,981.25 gross tons bituminous coal, at an average price of $4.45 
per ton ; 545.63 gross tons anthracite coal screenings, at an average 
price of $2.25 per ton. 

The cost per million gallons raised 1 foot high was $0.03, which 
is almost exactly the same as the cost for the previous year. As 
the quantity pumped at this station was about 33 per cent, less than 
during 1900, and as the cost of coal was $0.57 per ton greater, the 
result is a satisfactory one. 

At the beginning of the year two horizontal tubular boilers were 
being set in the boiler room, replacing two boilers installed with the 
Gaskill engines in 1885. The new boilers are designed to carry 185 
pounds of steam pressure, so that they can be used in connection 
with any of the engines in the station. The boilers were placed, the 
brick setting built and all of the small piping done by the regular 
maintenance force. The steam piping connecting with other boilers 
and with engines Nos. 1 and 2 was done by the William H. Gallison 
Company, at a cost of $1,365.71. Magnesia covering was applied 
to the piping by S. C. Nightingale & Childs, at a cost of $210. The 
work was completed and the boilers placed in service on March 23. 

A new toilet room with slate partitions and modern fixtures has 
been built in the basement, and connections made with the new sewer 
built in 1900. This work was done by James Tucker & Sons, at a 
cost of $745. 

The Belpaire boiler which was added to the plant in 1894 has for 
a number of years given considerable trouble on account of cracks 
in the side furnace plates, and after careful consideration it has been 
decided to replace this boiler by two vertical boilers of the same 
design as those in use at the low-service and Spot Pond stations. 
Plans are now being made, and the boilers will be built during the 
coming year. 

The exterior woodwork of the building has been painted, the 
interior oak finish of the engine room varnished and the floor gleaned 
and varnished. In order to strengthen engine No. 4, the Allis- 
Chalmers Company has at its own expense placed five cast-steel 
supports between the pump chambers and the under side of the 
engine bed-plates. 
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Chestnut Hill Lotc-#ervice Station. 

The three 35,000,000-gallon engines at this station hare pumped 
a daily average for the entire year of 72,204,000 gallons, or 71 per 
cent, of the total consumption of the municipalities supplied by the 
Metropolitan Works. They have continued to operate very satis- 
factorily, and both engines and boilers are now in good condition. 

The following are the statistics relating to operations at this 
station : — 

Engines 
Boa. 5, « and 7. 

Total quantity pumped (million gallons), .... 26,354.40 

Total coal used (pounds), 8,528,670 

Gallons pumped per pound of coal, 3,090.09 

Average head pumped against (feet), 48.37 

Cost of pumping : — 

Labor, $20,319 34 

Fuel, 16,916 36 

Repairs, 432 41 

Oil, waste and packing, 854 83 

Small supplies, 1,065 03 

Total for station, 139,587 97 



Cost per million gallons pumped to reservoir, 
Cost per million gallons raised 1 foot high, . 



• 



f 1 502 
031 



Bituminous coal for use at the station has been purchased as fol~ 
lows : — 

• 

Loyal Hanna Coal and Coke Company, . . 471 .78 gross tons, at $4.78 per ton. 
Loyal Hanna Coal and Coke Company, . . 977.26 gross tons, at $4.29 per ton. 
Loyal Hanna Coal and Coke Company, . . 2,401 .30 gross tons, at $4.34 per ton. 

Spot Pond Pumping Station. 

At this station engine No. 8 was operated a few days in February ; 
twelve days in May, while arrangements were being made for the 
official trial of engine No. 9, and from September 10 to October 11, 
while engine No. 9 was being painted. With these exceptions the 
new Holly engine has pumped all of the water at this station. 'As 
a rule it is operated only in the day time. 
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During die past year both the pumps and boilers at thi^ station 
have been replaced by others of larger capacity* The two new 
pumps have each a capacity of 1,000,000 gallons in twenty^four 
hours, and are of die compound duplex type, built by the Henry K, 
Worthington Company of New York, They were purchased (Vow 
the city of Boston, having been formerly used in the Kast Hoston 
pumping station. Two new boilers, 54 inches in diameter ami ft 
feet high, containing 184 2-inch tubes, i)\<2 feet long, were ftirnished 
by E. Hodge & Co. of East Boston. A Wainwright surface eon- 
denser, \§y± inches in diameter and 7 feet 4 inches long, and a Snow 
single air pump, 4 inches by 4% inches by 8 inches, were also added 
to the plant. The old pumps and boilers were removed and the new 
plant installed without interrupting the regular operation of the 
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station, the work being all done by the regular employes of the 
department. The boilers were delivered June 10, and the work 
was completed daring the latter part of July. The old pumps and 
boilers belonging to the city of Boston were returned to the Boston 
Water Department yard. 

The following are the principal hems of cost of the work : — 

Two pomps, f400 00 

Two boilers 1,197 66 

Air pomp, 126 00 

Surface condenser, 210 00 

Covering boilers and pi ping, . 93 78 

Teaming pumps and boilers, 59 00 

Piping and valves, 198 84 

Labor taking out old and installing new pomps and boilers, 891 79 

Miscellaneous, 198 69 

Total $8370 26 

A saving of between 30 and 40 per cent, of the coal burned has 
been made by installing the new pumps and boilers. 

In November, the boilers, engines and piping were painted, the 
interior woodwork of the building varnished and the outside wood- 
work painted. 

The following are the statistics relating to operations at this 
station : — 

Daily average quantity of water pumped (gallons), .... 884,000 

Daily average quantity of coal consumed (pounds), .... 1,884 

Gallons pumped per pound of coal, . 182 

Average lift in feet, 135 

Cost of pumping : — 

Labor, $2,850 60 

Fuel 1,961 00 

Repairs and small supplies, 109 97 

Total for station, . * . f 4,921 57 

Cost per million gallons pumped to reservoir, f 40 310 

Cost per million gallons raised 1 foot high, 299 

Arlington Pumping Station. 

The supply fo* the high-service district of the town of Arlington 
is pumped at this station. 
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The following are the statistics relating to operations at this 
station : — 

Pumps operated 4,879 hours 45 minutes ; average, 12 hours per day. 

Daily average quantity of water pumped (gallons), .... 809,000 

Daily average quantity of coal consumed (pounds), .... 1,746 

•Gallons pumped per pound of coal, 177 

Average lift in feet, 278 

Cost of pumping : — 

Labor 12,077 22 

Fuel 1,199 13 

Repairs and small supplies, 144 68 



• 



Total for station, f 3,421 08 

dost per million gallons pumped to standpipe, f 30 340 

•Cost per million gallons raised 1 foot high, 109 

The quantity pumped was 1.7 per cent, greater than for the pre- 
vious year, and the cost per million gallons pumped to the standpipe 
was very nearly the same. 

East Boston Pumping Station. 

The supply for the small district on Breed's Island was pumped 
at the East Boston station belonging to the city of Boston from 
January 1 to June 20, when the work of relaying pipes in Ben- 
nington Street was completed, so that the supply could be taken from 
the Fells Reservoir. 

The cost of operating this station was $731.25. 

Consumption of Water. 

The daily average quantity of water consumed in the cities and 
towns of the Metropolitan Water District supplied wholly or in part 
by the Metropolitan Water Works during the year 1901 was 101,- 
492,000 gallons, equivalent to 120 gallons per inhabitant in the 
district supplied. Of the above, 100,904,000 gallons per day were 
supplied by the Metropolitan Water Works and 588,000 gallons 
per day from local sources. The increase in the daily average 
consumption in the cities and towns supplied over that of the pre- 
vious year was 6,742,000 gallons, or 7.1 per cent. During the 
summer months the consumption was but little greater than for the 
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corresponding months of the previous year, due in great measure 
to the large amount of rainfall. During the months of January, 
February and December, however, the consumption averaged 15,- 
000,000 gallons per day more than during the corresponding months 
of the year 1900. This was due in great measure to the colder 
weather during these months in 1901. 

The consumption and percentage of increase over the previous 
year in the several districts was as follows : — 



Gallons 
per Day. 



Percentage 
of Increase. 



Southern low-service district, embracing the low-service district of Boston, 
with the exception of Charleatown and East Boston, 



Northern low -service district, embracing the low-service districts of Somer- 
ville, Chelsea, Maiden, Med ford, Everett, Arlington, Charleatown and East 
Boston, 



Southern high-service district, embracing the high-service district of Boston, 
Qnincy, Watertown and Belmont, 

Northern high-service district, embracing Melrose, Revere, Wlnthrop, 
Swampscott, Nahant and Stoneham, and the high-service districts of Somer- 
ville, Chelsea, Maiden, Medford, Everett and East Boston, .... 

Southern extra high-service district, embracing the highest portions of West 
Roxbnry, 

Northern extra high service district, embracing the highest portions of 
Arlington, 



89,754,000 



28,501,000 



20,400,000 

8,008,000 
884,000 
800,000 



2.2 

11.4 
10.8 

lS.O 

-6.G 

1.8 



The percentages of increase given above do not in all cases accu- 
rately represent the increase in the per capita consumption, because 
changes were made in the boundaries of the districts. In May, 
1900, portions of Roxbury and West Roxbury were changed from 
low to high service. This affects slightly the percentages of increase 
given for the southern low and southern high services. The water 
used in Stoneham during 1901 is included in the consumption of the 
northern high-service district, but it was not included for the year 
1900. If the consumption of Stoneham is included in that of the 
northern high-service district in 1900, the percentage of increase 
would be 9.3, instead of 18. The decrease in the consumption in 
the southern extra high-service district was due in part to the trans- 
fer of a number of water takers to a lower service, and in part to a 
too small allowance for slip in the pumps for the year 1900. 

Detailed statistics of the consumption of water may be found in 
Appendix No. 3, tables 20 to 26. 
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Quality of the Water. 

Samples of water were collected every two months from eight 
points, monthly from eight points and weekly from three points 
upon the works, and sent to the State Board of Health for analysis 
and examination. Samples of water were also collected each week 
from many points upon the works, and examined microscopically 
and for color, odor, taste and turbidity by the biological force of 
the Metropolitan Water and Sewerage Board. 

The quality of the water furnished was about the same as that 
of the previous year. The average color was exactly the same. 
As far as shown by the chemical examinations by the State Board 
of Health, the tap water of the main portion of the Metropolitan 
supply was not quite as good, while as far as concerns freedom from 
microscopical organisms, shown by the examinations under the direc- 
tion of the Metropolitan Water and Sewerage Board, the water was 
better. The mineral constituents and hardness of the water were 
considerably in excess of the previous year, but this excess has 
much less significance than if it occurred in the organic matter. 

Although a larger supply was furnished to the Metropolitan Dis- 
trict, due to increased consumption, a smaller proportion of water 
was drawn from Framingham Reservoir No. 2 and Lake Cochituate, 
which are generally less satisfactory sources than Framingham Res- 
ervoir No. 3 and Sudbury Reservoir, from which the main supply 
was taken. The latter receive the greater part of their water from 
the Nashua River, and other things being equal, the quality of the 
water in the main part of the distribution system should have been 
better than that for the previous year. 

The amount and distribution of the rainfall, however, were such 
that the quality of the water flowing in the streams was not quite so 
good during 1901 as in 1900. In the year 1900, owing to the 
drought, the flow in the main channel of the Sudbury River was 
very small, and consequently it was feasible to run the stored water 
from the Ashland and Hopkinton reservoirs into Framingham Res- 
ervoir No. 2 with only a small admixture with the less satisfactory 
river water. In this way a water of satisfactory quality was sup- 
plied to and drawn from Framingham Reservoir No. 2 until the 
latter part of February, 1901, but after the heavy rains began, in 
March, and during the remainder of the year, the flow in the river 
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wjte *o large that the titored water from the upper iwervcrirc Gould 
iK)t be turned iuto FrHSohi^bam lieaervoir So. 2 except with a large 
4*dtiiixture of river water, which wa* not of satisfactory gnaRrr, ocm- 
fcetjueutly %kv water wa* drawn from these reservoir* during the T^ear. 
i>uriu£ the past vettr, aW. the waters supplied to the Sodomy 
Jiebervoir had to FruEu'mgknm Keserroir So. S from tie Sndbmy 
Jtiver watershed, and alw the water supplied to Lake Cochitoste 
&iw the < jodUituate watershed, were not of as good qua&r as dur- 
juu>f the previous vear. 

The following table gives a comparison of tie average results of 
^xaajuiuatioii* </ JFJo*>U>a tap water made for tie years 1857, 1858, 
MHW, JSKWattd liKJL The additional supply from die South BranA 
<of tU? &a*hu* Hirer first reached tie Metropolitan District about 
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Wirauftn m »Ur»t##, 
JNtrogon m nitrites, 
foygen sunsumad, 
HarrtBMs, , 



M0fr<*pQllton Wuhr and #*w*rag* Board /fa 

Qmination§. 



Color (platinum standard), 
Total organisms, 
Amorphous raaltar, , , 
8aat*»rla, , 



o,« 
4-02 

1.84 

0.0989 

0.0198 

0.0177 

0.0010 

0.40 

0.0137 

0.0001 

0.04 

1.0 



0.60 
S61 
177 
105 



•^1 
4.19 

1.00 

0.0008 

0.0152 

0.0130 

0.0010 

0.20 

0.0007 

0.0001 

0.44 

1.4 



0.40 
280 
181 
06 



t.23 

3.70 

1-30 

0.0008 

0.0131 

0.0122 

0.0014 

0.24 

0.0187 

0.0001 

0.35 

1.1 



0.82 
102 
201 
117 



0.24 

3.80 

1.20 

0.0012 

0.0157 

0.0138 

0.0019 

0.25 

0.0070 

0.0001 

0.88 

1.3 



0.84 
468 
07 
181 



1.04 

4.0013 

0.01*8 

0.0143 

0.0015 

0.30 

0.0173 

0.0001 

0.42 

1.7 



0.34 
243 
88 
162 



Not*. — Oheratoal analyses are tn parts per 100,000, organisms and amorphous matter in standard 
Writ! per aubla wntlfneter, and baoterta In number per cubio eenttmeter. The standard unit has an area 
Of 400 square mtorona, and by Us use the number of dtatomaoeei are decreased, and the number of 
Q^lowpfcyeeja and oyanopfcyoes* art wry much Inereased, as oompared with the number of organisms. 

The filling of Spot Pond from the Sudbury and Cochituate sources, 
referred to in the teat report, had been interrupted in December, 
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1900, by drought, but was resumed in the spring of 1901, and on 
April 9 the pond was entirely full. From April 9 until the begin- 
ning of the summer the water in Spot Pond contained a consider- 
able number of microscopical organisms, but it improved rapidly 
during the summer, and under the influence of storage it became 
the best water in the Metropolitan system. The color was reduced 
to .08 on the platinum scale, which was about one-third of the color 
of the main supply at the same time, and the organisms were few in 
number. The water was accordingly used as far as practicable, but 
in the autumn the microscopical organisms increased to such a de- 
gree as # to give a slightly unpleasant taste and odor to the water, 
and on December 12 the pond was shut off from the supply. 

Appendix No. 3, tables 27 to 35, gives the detailed results of 
chemical, microscopical and bacterial examinations of water from 
various parts of the Metropolitan Water Works. 

Biological Laboratory. 

On December 24 Mr. Horatio N. Parker, chief biologist, resigned 
to accept a position in New Jersey, his resignation to take effect 
January 1, 1902. 

During the year 2,954 microscopical and 1,249 bacterial exami- 
nations of water were made at the laboratory of the Metropolitan 
Water and Sewerage Board, at No. 1 Ashburton Place, Boston. 
Of the microscopical examinations, 2,121 were of the regular weekly 
samples and 473 were made in connection with special examinations. 
During the whole of the past year and during the last three months 
of the preceding year, in addition to the usual observations, the 
odors of the water, cold and hot, were observed and classified with 
reference to strength and character. Their strength is indicated by 
a series of numbers ranging from to 5, or from no odor to a very 
strong odor. The character of the odor is classified under 16 dif- 
ferent heads. 

The turbidity of the water was also measured by comparing the 
samples with a standard consisting of diatomaceous earth suspended 
in water in which a turbidity of 1 is represented by 1 part of diato- 
maceous earth in 1,000,000 parts by weight of distilled water. 

Some advance has been made every year in the way of refinement 
of methods used in the laboratory. Information promptly obtained 
and reported, relative to the character of the water and the organic 
growths which it contains, is of great value in the management ot 
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the works, as it furnishes a guide for making changes in the method 
of drawing water so as to obtain the best results. 

The principal results of the work done by the biological force are 
given in Appendix No. 3. Table No. 34 gives the results of the 
microscopical examinations. Table No. 35 the bacterial examina- 
tions, Table No. 36 the turbidity, Table No. 37 the colors of the 
water, and tables Nos. 38 and 39 the temperatures of the water and 
of the air. 

Sanitary Inspection. 

The sanitary inspection of the Sudbury, Cochituate and Wachu- 
sett watersheds has been continued during the year under thje direc- 
tion of William W. Locke, C.E., sanitary inspector. The greater 
part of the inspection has been done upon the Sudbury and Cochit- 
uate watersheds, where there is a large population, but a much 
larger amount of work than heretofore has been done on the Wachu- 
sett watershed, and the results obtained continue to be very satis- 
factory. 

A summary of the work done in 1901 upon the Sudbury and 
Cochituate watersheds is given in the accompanying tables. The 
first table shows the number of premises inspected, the classification 
of cases inspected and the condition of the premises at the end of 
the year. The headings of this table explain themselves, except in 
a few instances; under the heading " Suspected " are included all 
cases where positive information could not be obtained, and where 
it is suspected that there may be some objectionable drainage ; under 
the heading "Premises Vacant" are included all cases which at 
present furnish no objectionable drainage, but which might furnish 
such drainage if the premises were occupied ; under the heading 
" Unsatisfactory" are included all cases where there may be, under 
the most unfavorable conditions, wash from privies or direct sink 
drainage, all suspected cases and all cases of manufacturing wastes 
entering feeders, even though there may be some attempt at previous 
purification. 

The second table shows the improvements effected in 1901. No 
cases are entered as remedied unless complete sewer connections 
have been made or all probability of future contamination has been 
removed, and no cases are entered as partly remedied except where 
positive improvement in the sanitary condition has been effected. 
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Summary of Sanitary Inspection* in 2901. 
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1ft Sxtfck 73 'Ad bouses haunt he*m CMifAet^iy p£omhe<i aa*i eon- 
AH^eVHI wi£& tfo* poMWr sever** — aftrast tbe sane* unaaJWr a* daring 
<&*»& '>f tin* pa*t tiro yeare* Tbe area of tbe srvnere*! <&tricts is 
h^r *ftere****l «wA j«ar Mr tbe haSding of ae^r sewwf. 

1a Marffcaroa^dbi there ba* been a fiJEsg off in tbe namber of 
t&wvr etrnnectum*, a* ct/axpatred with the previous t«st. 44 houses 
hxrhtfc \*nen evutfAetely plumbed and connected with the sewers the 
jw*t year, against 5$ tbe previous rear. 

In &*iib Ffanringbam 29 house* hare been completely plumbed 
and &ftmMi*x\ during the past year, as compared with 14 during 
the prevvm* year* Tbe new taw-level sewer along Bearer Dam 
Brook ha* \#&n completed onljr from tbe sewerage pumping station 
to Jrrjftg Street, and until this sewer is extended it will not be 
available for any large part of tbe district which it is intended to 
nerve. Only 3 booses have been connected with the sewer op to 
tbe present time. 

In Westboroogh 17 sewer connections hare been made, against 
12 the previous year. 

Tbe sanitary inspection of tbe Wachusett watershed, which is 
connected with both the construction and maintenance of the work, 
has been reported upon under the head of " Construction." 

Drainage of Swamps. 

No additional ditches for the drainage of swamps have been con- 
structed during 1901. The ditches previously constructed by the 
Dam and Aqueduct Department on the Wachusett watershed and 
on the part of the Sudbury watershed tributary to the open channel 
have been maintained by the maintenance force of the Dam and 
Aqueduct Department. It has required most of the time of two 
men to take care of the 15.55 miles of ditches on the Sudbury 
watershed. 

Observations of the color of water from Crane Swamp and from 
the swamp southwest of Marlborough Junction before and after 
draining wore given in the last annual report. The average colors 
of the waters issuing from these swamps in 1900 were, respectively, 
.82 and .47 ; for the year 1901 the average colors were, respectively. 
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1.04 and .66. The higher colors in 1901 are due to the larger 
amount of rainfall in the warmer part of the year. The colors in 
1901 were a little less than one-half the colors in 1894-95, before 
the swamps were drained. 

The ditches built by the Sudbury Department were finished so 
late in the season of 1900 that no opportunity was afforded for pro- 
tecting the sides of the ditches above the paving by seeding or sod- 
ding, and a considerable amount of damage was done by the frost 
and thd heavy flows of water in the spring. The wooden bottoms 
of the ditches were not disturbed, but much damage was done to the 
paving and earth work at the sides. In the summer, extensive 
repairs were made. In some places the work could be done rapidly 
by ramming the paving back into place and sodding the banks, but 
in other places much more work was required. 

Distributing Reservoirs. 

The distributing reservoirs maintained by the Board are the Chest- 
nut Hill Reservoir, Waban Hill Reservoir and Forbes Hill Reservoir 
and standpipe, of the southern high-service system ; Spot Pond and 
the Mystic Distributing Reservoir near Tufts College, of the low- 
service system ; the Fells Reservoir, of the northern high-service 
system ; atid the Arlington standpipe, of the northern extra high- 
service system. 

Chestnut Hill Reservoir. 

A much-needed improvement has been made to the surface water 
drains in the vicinity of the intermediate gate-house. The old pipea 
were not large enough to carry the heaviest rainfalls, and nearly 
600 feet of drain pipe from 6 inches to 12 inches in diameter were 
laid, 5 catch-basins remodelled or rebuilt, and a new catch-basin and 
a new man-hole built. The drain can now take care of a rainfall of 
2 inches per hour. 

A large amount of surfacing of the driveways around the new 
low-service pumping station was done early in the year by the force 
in charge of the reservoir. Extensive repairs have been made 
upon the window frames and roofs of several of the gate-houses* 
and the usual care has been bestowed upon the maintenance of the 
reservoir and surrounding grounds. 
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Whfam £RU Reaervnir. 

the *inp* paving- <ut two fides at' tiro reservoir^ winch hod set- 
tied *> 38 IW be (lnmghtlj rn appearance^ has been rekud fcr from 10 
ts> 2ft fe*t d*wm from the top of die dape^ and die masonry of the 
gatMwwe and entrance *€epa repointecL A coiwafaraMe portion 
o£ fh* remnokt emheaJanent* w» reaeeded. The reservoir was 
Itept mil of water, hot ahot off from the system, ibr the greater pant 
/tf ffc^r yea*. 

the resevrtxr wan pfaeed rn service on September 23> y 1901 ; the 
<titstA*pfye ha* been in use daring the whole Tear, and » in good 

Spot P<md. 

1fn A%t\uxry 1, 1901, the elevation of the surface of the water in 
the ptffA was 159,47 feet above Boston city base, or 3.33 feet below 
hiffh-wxter mark. It was kepi near this level until early in the 
fttotrtb of March, when water was pumped into the pond ; and on 
April ft the surface reached elevation 163, or high-water mark. 
The pond was kept fall until the middle of September, when it was 
Um&reA about 2 feet, in order to facilitate the work of pipe laying 
in Pond Htreet. About October 13 it was again raised, reaching 
♦deration 103 on November 12. Early in December the water in 
the frond ftcijtiired an objectionable taste and odor, from the presence 
iff microscopic organisms, and since December 12 no water has been 
drawn from the pond for supplying the district. Some repairs have 
been mode to the riprap and gravel beaches on the shore of the pond, 
the trrwft have been cared for, drains cleaned, and nine tons of 
atraw harvested for the use of the department. 

Mystic Reservoir. 

Tim mnimnkmonts were fertilized in the spring. Screens have 
lionn placed In what was formerly the inlet to the reservoir, as the 
Miffyly for Arlington is at times drawn from the reservoir at this 
point. 

Fells Reservoir. 

Thl* rimorvoir has been in constant use, and has been kept near 
high-water mark, with the exception of periods of about two weeks 
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in the latter part of the month of April, while the reservoir was 
being cleaned, and three weeks following May 22, when arrange- 
ments for measuring over a weir the quantity of water pumped 
necessitated lowering the height of the water. Between April 16 
and May 1 both basins of the reservoir were emptied and cleaned, 

at a cost of $468.87. 

Mystic Lake. 

Two buildings formerly used for a temporary pumping station 
have been leased to the Medford Boat Club, and one of the store- 
houses has been torn down. One man has been employed to look 
after the grounds and to control the height of water in the lake. 

Pipe Yards. 

At the Glenwood pipe yard the outside woodwork of the office 
and stable building was painted, and portions of the walls were 
pointed. The mast of the derrick was fitted with truss rods, in 
order to strengthen it for handling 60-inch pipe. 

At the Chestnut Hill pipe yard a platform scale has been set up. 
The exterior woodwork of the stable has been painted, also the 
interior finish in the carriage room. 

Pipe Lines. 

At the close of the year there were 72 miles of pipe lines con- 
trolled by the Board. During the year 3 breaks and 30 leaks have 
been repaired, at a cost of $2,699.63. Two of the breaks and 3 
of the leaks were in Somerville, on mains taken from the city of 
Boston ; 16 of the leaks occurred at the joints of the 36-inch sub- 
merged pipes under the Charles and Mystic rivers. Similar leaks 
occurred last year in the autumn, and they are caused by the con- 
traction of the pipes, due to the falling temperature at this season 
of the year. In November the 36-inch pipes crossing the Charles 
River near Magazine Street in Cambridge were tested and found to 
be leaking. Examination by diver disclosed 2 leaks, and after these 
were repaired others were found. As the pipes are buried several 
feet below the surface of the river bed, a dredge was required for 
excavating the earth around the pipes before the diver could reach 
the joints, and the work of making repairs was slow and expensive. 
Work was continued from November 26 to December 31, 6 leaks 
having been repaired, at a cost of $1,790. 
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The leaks at the Mystic River crossing between Somerville and 
Medford were repaired by the regular maintenance force, as they 
could be reached during extreme low tide without the services of 
a diver. 

The construction of the tunnel under the channel of the Mystic 
River between Charlestown and Chelsea, in which to place a 24-inch 
pipe, was begun by C. W. Haskin on August 20, 1900, and at the 
beginning of 1901 one shaft and the greater portion of the tunnel 
were finished. The second shaft and the remainder of the tunnel 
were completed about the middle of February, and the pipes were 
laid by the maintenance force and placed in service March 15. 
Both shafts and tunnel are 6 feet internal diameter, with walls of 
12-inch brick masonry laid in Portland cement. From the top of 
each shaft to a depth of about 45 feet there is a i^-inch wrought- 
iron shell outside the brick masonry. The shafts are 62 feet in 
depth and 139% feet from centre to centre. The leakage into the 
tunnel after the work was finished averaged about half a gallon per 
minate. 

The total cost of the work, including the reconstruction of the 
wooden boxing at each end and repairing fender guard, but not 
including the cost of laying the pipes, was $21,850.69. 

Considerable time and labor have been devoted to making changes 
in the 24-inch pipe line in Adorns Street in Milton and Quincy, 
made necessary by the work of constructing the Metropolitan sewer 
in the street. In March a temporary 12-inch line, 250 feet long, 
was laid around a tunnel shaft near Washington Street, and 180 
feet of the 24-inch pipe temporarily abandoned. On August 1 and 
2 the connections at the junction of Adams and Beale .streets were 
relocated. In September about 260 feet of 16-inch and 20-inch pipe 
were laid for temporary use during the construction of the sewer, 
150 feet of 24-inch pipe taken up, and 316 feet of 24-inch pipe 
moved laterally from 1 to 8 feet in order to make room for the 
sewer trench. On November 27 the location of the pipe was changed 
for a distance of 125 feet near the corner of Church Street. Watch- 
men were kept on the ground for several weeks, and the main was 
shut off a number of times on account of the caving of the sewer 
trench. 

Between May 20 and June 20, 116 feet of 12-inch pipe were 
raised and 1,377 feet were relaid on Bennington Street in East 
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Boston, to conform with the revised line and grade where the street 
had been filled daring the previous year. 

The ironwork of the bridges supporting the pipes over the Boston 
& Maine Bailroad at Walnut Street and College Avenue in Sonier- 
ville, the Fitchbarg Railroad at Massachusetts Avenue in Cambridge, 
and the Boston & Albany Railroad at St. James Street in Newton, 
has been thoroughly cleaned and painted. 

For the purpose of recording the pressure in the pipes at different 
parts of the Metropolitan District, additional Jones recording pres- 
sure gages have been established at the gate-house of the Mystic 
Reservoir and at the offices of the Medford and Quincy water de- 
partments. The gage formerly located in the office at No. 3 Mt. 
Vernon Street has been placed in the fire engine house on Bulfinch 
Street. At present, 17 of these gages are in use and the records 

are filed at this office. 

Electrolysis. 

The investigations relating to injury to the water pipes in the 
Metropolitan Water District caused by electrolytic action have been 
continued during the year. The pipes have been examined at sev- 
eral points to determine the extent of the injury being done, and 27 
gaging stations have been established and measurements made of the 
amount of electricity flowing on pipes. The results of the studies 
and investigations made during the past five years have already been 
submitted to the Board in a special report. 

Clinton Sewerage. 

The works have been in daily operation during the whole year. 
The amount of sewage pumped and filtered has been fully one-third 
more than during the previous year, the increase being due partly 
to the greater amount of the ground water caused by greater rain- 
fall, and partly to the construction of a very leaky piece of 12-inch 
vitrified pipe sewer by the town of Clinton, which was connected 
with the sewerage system early in September, and, at the request of 
the Board, cut off on November 30, 1901, pending reconstruction. 
There was a flow of water from this sewer of about 200,000 gal- 
lons per day before any house connection had been made. 

The regular force has been one engineer at the pumping station 
and two attendants at the filter-beds, one of the latter assisting the 
engineer for a short time each morning. When additional help is 
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Hie sewage treated during 1901 has been modi more dilute than 
during the previous year, and, while the percentage of organic mat- 
ter removed has not been quite as large, the effluent has been much 
better. The nitrification has also been better in 1901, especially 
during the last half of the year. The nitrification during the second 
half of the year continues much better than during the first half, as 
is shown by the following statement of free ammonia and nitrates : — 
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The cost of maintaining the filter-beds has been as follows : — 

Labor, |*,43i 51 

Repairs and supplies, 103 34 



Total, |2,534 85 

Cost per million gallons filtered, 8 29 



Appended to this report are tables of contracts giving the amount 
of work done and other information, a statement of the cement tests, 
a long series of tables relating to the maintenance of the Metropol- 
itan Water Works, tables showing the length of main pipes and 
number of service pipes, meters and fire hydrants in the Metro- 
politan Water District, and a summary of statistics for 1901. 

Respectfully submitted, 

FREDERIC P. STEARNS, 

Chief Engineer. 
Boston, December 31, 1901. 
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METROPOLITAN SEWERAGE DISTRICTS. 

Areas and Development. 

In the period covered by this report, no legislative enactments 
have modified the extent or classification of areas comprising the 
Metropolitan sewerage districts. The North district, lying wholly 
north of the Charles River, has an area of 85 square miles ; the 
South district, comprising cities and towns south of the Charles 
River, with Watertown and Waltham on the north, has an area of 
102 square miles ; making a total, inclusive of water surfaces, of 
187 square miles for the two Metropolitan sewerage districts, as 
outlined on the general map accompanying this report. 

The development of this area from the original district created by 
chapter 439 of the Acts of 1889 is briefly summarized in the fol- 
lowing t$ble : — 

Table showing the Development of the Metropolitan Sewerage System, 1889 to 
1901 , inclusive, with the Legislative Acts referring thereto. 



CITIES AND TOWNS INCLUDED IN AREA. 



Area provided 

for 
(Square Miles). 



Number and Date of 
Act. 
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' Original North Metropolitan District, including Ar- 
lington, Belmont, Boston (portions of), Cam- 
bridge, Chelsea, Everett, Maiden, Medford, Mel- 
rose, Somerville, Stoneham, Winchester, Winthrop 
and Woburn. 

Wakefield (Greenwood and Boyntonville), 

Lexington (part of), 

Wakefield (central village, etc.), 

Total area of North Metropolitan District, . 

'Original Charles River District, including Boston 
(portions of), Brookline, Newton, Waltham and 
Watertown. 



Neponset valley district, including Boston (portions 
of), Dedham (part of), Hyde Park and Milton. 

High-level sewer : Boston (portions of) and Quincy, 

Total area of South Metropolitan District, . 

Total area of Metropolitan 8ewerage District, 
December 31, 1901, 




Chapter 439, Acts of 1889. 



Chapter 414, Acts of 1896. 
Chapter 520, Acts of 1897. 
Chapter 172, Acts of 1900. 

Chapter 439, Acts of 1899. 

Chapter 404, Acts of 1895. 
Chapter 424, Acts of 1899. 
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Areas and Populations. 

The areas and populations of the cities and towns comprising the 
Metropolitan Sewerage District are set forth in the following table, 
in which the populations are approximated from the United States 
decennial census of 1900 : — 

Table showing Areas and Estimated Populations within the Metropolitan Sewerage 

District, as of May I, 1901. 



CITY OR TOWN. 


Area (Square- 
Miles). 


Estimated Popu- 
lation. 
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Totals, . 
























725,300 



* Part of town. 



METROPOLITAN SEWERS. 

Sewers Purchased. 

Within the Metropolitan Sewerage District there are now 82.47 
miles of Metropolitan sewers, as shown on the general map. Of 
this total, 8.79 miles of sewer and one pumping station located in 
the city of Quincy have been purchased from cities and towns of 
the District, as detailed in the following table : — 
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Sewers Constructed and their Connections. 

The remaining 73.68 miles of Metropolitan sewer have been con- 
structed by Metropolitan boards. 

The position, lengths and sizes of these sewers are given in the 
following tables, which also give the public and special connections 
made with the system, in each city and town, under the authority 
of Metropolitan boards : — 

North Metropolitan System, 



city or 
town. 



Size of Sewers. 



J 

a 

9 

►J 



8 a ^ ! 
PI 

1 *5 i 

Pn i 



Boston : — 
Deer Island, . 
Bast Boston, . 

Charlestown, . 

Winthrop, . 

Chelsea, . . 
Everett, 

Maiden, 

Melrose, 

Cambridge, 

Somerville, . 
Medford, 

Winchester, 

Stoneham, . 
Wotrarn, . 
Arlington, . 
Belmont,§ . 
Wakefield,} 



«'S"tofl', . 
9> to 1', 

Of 7"X7' 6" to 1', 



9', 



V 4"X9' 2" to V 10"X2' 4", 
VWXV 10" to V 8»X5' 1" 

yo/'X4'l"toV3" t . 

lMO/'X^ 9" to 10", . 

6> 2"x5> 9" to l' 3", . 

<y 5"X7' 2" to 1' 10"X2' 3", 
4> 8"X5' 1" to 10", . 

2'll"X3'8"tol'3",. 

V 3" to 10", 

V 10"X2' 4" to 1' 3", . 

V 0" to 10", 



1.867 
5.467 



3.292 
2.864 



3.787 
2.926 

8.981* 

6.099| 

6.968 

8.471 
5.869 

6.408 

.010 

.938 

3.520| 



55.89111 



2 
16 

"I 

6 
5< 

V 

4 

23 J 
28 

.} 

9 
17 

10 

8 

8 

30 

1 



187 



Spkcial Conkxctiohs. 



Character or Location of 
Connection. 



Number 

in 
Opera- 
tion. 



Navy Yard, . 
Almshouse, . 

Club house, . 

Bakery, 

Rendering works, 
Metropolitan Waterworks 

blow-off. 
Metropolitan Water Works 

blow-off. • 

Metropolitan Water Works 

blow-off. 
Private houses, . 



Private houses, . 

Slaughter house, 
City Hospital, . 

Slaughter houses (3), 

Private houses, . 

Tannery, 
Private house, . 



Glue factory, 
Private houses, . 



> 



5 

1 

3 

1 
1 

96 
93 



1 
6 

2 

1 

1 
71 



283 



* Includes .988 of a mile of sewer purchased from the city of Maiden. 
t Includes .736 of a mile of sewer purchased from the town of Melrose. 
X Includes 2.631 miles of sewer purchased from the town of Arlington. 
§ The Metropolitan sewer extends but a few feet into the towns of Belmont and Wakefield. 
|| Includes 2.787 miles of Mystic valley sewer in Medford, Winchester and Woburn, running parallel 
with the Metropolitan sewer. 
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South Metropolitan System. 



CITY OR 
TOWN. 



Size of Sewers. 



9 

53 

a 



2 



Sis 

© ODCQ 

.o o 3 
33.2 



Boston (Back 
Bay). 

Boston (Brigh- 
ton). 

Boston (Dor- 
chester). 

Boston (Rox- 
bury). 

Boston (West 
Roxbury). 

Brookline, 

Dedham, . 
Hyde Park, . 
Milton, . 
Newton, . 
Quincy, . 
Waltham, 
Watertown, . 



6' «" to 5' 6", 



5' «" to 12", . 
S'X4'to2'«"X2'7", . 
« 6"X7 # , 2' 0", . . 
V 3"X10' 2" to 12", . 

5' 6" 

4'X4'l"to8'»"X3'10",* 
10' 7"Xll' 7" to 4'X4' 1", 
11'X12' to 8", . 
4'2"x4'9"tol'3", . 
11' 3"X12' 6" to 11'X12', 
8'fl"X4\ . 
4' 2"X4' 9" to 12", 



1.600* 



3.714f 

2.870J 

.575 

6.014 

.127 

2.350 

4.382 

1.189 

2.227 

1.378 

.001 

.750$ 



27.077 



8 

10 
6 

3 
1 

10 
3 


1 
5 



53 



Special Connections. 



Character or Location of 
Connection. 



Number 

in 
Opera- 
tion. 



Private house, 

Administration building, 
Boston Park Department, . 



Abattoir, 



Parental school, 



Private houses, 



• • 



Factory, 



1 
1 
3 



11 



* Includes .355 of a mile of sewer purchased from the city of Boston. 

t Includes .026 of a mile of sewer purchased from the town of Watertown. 

X Includes 1.24 miles of sewer purchased from the city of Boston. 

$ Includes .025 of a mile of sewer purchased from the town of Watertown. 

Cost of Construction. 

The cost of the 82.47 miles of Metropolitan sewers enumerated 
above, including five pumping stations, siphons and appertaining 
structures, may be summarized as follows : * — 



North Metropolitan System, 
South Metropolitan System, 



»5,565,707 81 
3,430,229 01 

f 8,995,986 82 



Construction and Additions since September 30, 1900. 

The report of September 29, 1900, indicated that 71.9 miles of 
Metropolitan sewers had been constructed at that date. There has 
consequently been added, during the fifteen months under review, a 
length of 10.57 miles. This includes 3.04 miles in the Wakefield 



* For detailed statement of cost, see report of Board, p. 58. 
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extension, authorized by chapter 172 of the Acts of 1900, and 1.58 
mile* in additional outlets for the cities of Chelsea and Ererett, by 
cbafrter 184 of the same year, all in the North Metropolitan District. 

In the Sooth Metropolitan District, chapter 204 of the Acts of 
1901 authorized an extension of 1.27 miles, to provide additional 
sewerage facilities for the city of Newton and the town of Brookline 
in the Neponset Taller system. Of this length 0.4 mile have been 
constructed to date. On April 1, 1901, the pumping station of the 
Qnincy sewerage system was purchased from that city by your 
Board, under the provisions of the high-level sewer act, and has 
since that date been operated as part of the South Metropolitan 
System. 

The remaining length of Metropolitan sewers added during the 
year consists of 5.55 miles of new higli-level sewer in the South 
Metropolitan District, authorized by chapter 424 of the Acts of 
1899, and referred to in detail later in this report. 

The following table gives details of areas, populations, local sewer 
mileage and other data for the whole Metropolitan Sewerage Sys- 
tem: — 

North Metropolitan System. 



ffiSr 



84.64 



gatimited 

Total 
Population. 



Mile* of 
Local Sewer 



Estimated 

Population 

contributing 

Sewage. 



Ratio of 

Contributing 

Population 

to Total 

Population 

(Per Cent.). 



444,900 



485.81 



324,888 



72.9 



ComcnoHS mask 

WITH MBTBO- 
POUTAH 8ZWXB8. 



Public. 



Special. 



187 



South Metropolitan System. 


102.55 


280,600 


844.24 


110,121 


39.3 


53 


11 


Entire Metropolitan District. 


187.19 


726,400 


830.05 


434,454 


59.9 


240 


294 



Contrasting these figures with corresponding data for September 
29, 1900, there is an estimated increase in population of 27,400 
during the fifteen months under review. Of the estimated gross 
population of 725,300 on May 1, 1901, 434,454, representing 59.9 
per cent., were on that date contributing sewage to the Metropolitan 
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sewers, through a total length of 830.05 miles of local sewers owned 
by the individual municipalities. These sewers are connected with 
the Metropolitan System by 240 public and 294 special connections. 
Further examination of the figures for this period of fifteen 
months indicates that the population contributing sewage has prob- 
ably increased by 27,720; that an addition of 62.54 miles of local 
sewers has been made to the lengths previously connected, and 
that 8 public and 34 special connections have been added. 

Pumping Stations and Pumpage. 

The following table shows the average daily volume of sewage 
lifted at each of the five Metropolitan pumping stations during the 
fifteen months' period, as compared with the corresponding volumes 
for the previous year : — 



PUMPING STATION. 



Averag* Dally Pumpage. 



Year ending 
Sept. 80, 1900. 



Oct. 1, 1900, 

to 
Dee. 31, 1901. 



Increase daring 
Period. 



Deer Island, 
East Boston, 
Oharlestown, . 
Alewife Brook, 
Qnlncy, 



Gallons. 
44,000,000 



42,400,000 

27,500,000 

8,543,000 



Gallons. 
52,000,000 

49,200,000 

30,700,000 

3,780,000 

2,014,000 



Gallons. 
7,400,000 

6,800,000 

8,200,000 

287,000 



Per Gent. 
16.60 

16.04 

11.64 

6.69 



High-level Sewer. 

Surveys and general studies in connection with the high-level 
sewer have been continued during the period under review. Of 
the final location along the whole length, something over 16 miles, 
from the connection with the existing Charles River system at the 
intersection of Ruggles and Vancouver streets, near the Fenway, 
in the Back Bay district of the city of Boston, to the outlet in the 
harbor, within the limits of the town of Hull, about 1 mile north 
of Nut Island, has been completed. For convenience, this length 
has been divided into 36 contract sections. Of these, 4 have been 
completed and 23 are now in process of construction ; contracts for 
the remaining 9 sections, representing 2.7 miles, are yet to be 
entered into. The engineering studies for these sections are in 
condition for the letting of contracts during the coming season. 
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CONSTRUCTION ON THE NORTH METROPOLITAN SYS- 
TEM (October 1, 1900, to December 31, 1901). 

Additions to Pumping Plant, Alewife Brook Station. 

Chapter 424 of the Acts of 1898 provided for additional engines 
and pumps at the stations of the North Metropolitan System. At 
Deer Island, East Boston and Charlestown the plants were installed 
and accepted prior to the date of the last engineering report. At 
the Alewife Brook station the George F. Blake Manufacturing 
Company, contractors for this work, have made various modifica- 
tions in the plant, with the result of increasing its efficiency, but 
the foil duty guaranteed has not yet been attained. 

Sewer Construction in Chelsea and Everett, and Extension 

to Wakefield. 

The sewer construction on the North Metropolitan System con- 
sists of additional outlets for areas in Chelsea and Everett and the 
extension to Wakefield, respectively authorized by chapters 184 
and 172 of the Acts of 1900. The total appropriation made by 
these acts was $265,000. 

The total length of 4.6 miles included in this work was divided, 
for convenience, into 5 contract sections. The whole of these have 
been completed. Details of the work are given in a condensed 
form in the following table, and at greater length in the succeeding 
description : — 
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Additional Outlets, ix Chelsea and Everett. 

Section 56, Chd*ea. 



—From near the inaction of Eastern Avenue and Wfllonghby Street, 
northerly through Eastern Avenue and Cabot 8treet to 
Clark Avenue. 

En gi n eer m Charge. — Frank L Cepen. 
'. — H* A. Hanseom & Co. of Boston. 



line of 



(Feet). | 



Six*. 



CM 



(Feet). 



Cot 



(Feet). 



2,644 i 42-iaeh dreakw. 



ie.7t 

19.4© 



24.8 

SS.3 



M«7 



Total 



M2.016.8t 



Excavation was began September 25, 1900. The average rate of 
progress was 72 feet per week, with a maximum of 181 feet. The 
work was completed July 1, 1901. The work was generally in 
open trench. A length of 90 feet, under Broadway, was in tunnel. 
About 1,800 feet at the lower end, built on a pile foundation, was 
in fine silt, overlaid with from 4 to 6 feet of fibrous peat below 
filling and road surfacing. Only a small amount of water was found 
in the trenches. The excavation in the remainder of the section 
was in clay and hard-pan. 

This contract section was connected with the existing Metropolitan 

sewer by 75 feet of sewer carried under the existing city sewer in 

Willoughby Street. Two parallel lengths of 20-inch cast-iron pipe 

were used for the sewer crossing. The whole length is on a pile 

foundation, and was constructed by day labor, at a total cost of 

$3,652.69. 

Section 57, Chelsea. 

Location. — From near the westerly line of Clark Avenue, westerly through private land and 
the Metropolitan Park Reservation to Garfield Avenue; thence through Bell 
Street and Springvale Avenue to the boundary line between Chelsea and Everett. 

IHviiion Engineer in Charge. — Frank I. Capen. 

Contractor. — H. A. Hanseom & Co. of Boston. 



Length 
(Feet), 


Size. 


Average Cat 
(Feet). 


Maximum Cut 
(Feet). 


1,668 




8.00 

7.00 

11.75 


8.00 


651 
3,122 




7.00 
23.20 


5,426 





Total cost, $28,637.85 
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Excavation was begun September 27, 1900. The average rate of 
progress was 111 feet per week, with a -maximum of 322 feet. The 
work was completed September 7, 1901. The excavation was 
wholly in open trench, and for a length of 2,900 feet from Clark 
Avenue, passing through the marshes near Mill Creek, was in hard 
blue clay, overlaid with from 2 to 4 feet of peat. The remainder 
of the section was in hard-pan, sand and gravel. But little water 
was found in the trenches, except for about 200 feet adjoining the 
Everett line, where the flow from springs required the use of a 
pulsometer pump. 

Extension to Wakefield. 
Section 58, Maiden and Melrose. 

Location. — From junction with existing Metropolitan sewer in private land, near Barrett's 
Pond, in Maiden, northerly through private land, Linden Avenue, Clinton Street 
and land of the Boston & Maine Railroad to near the southerly side of Goodyear 
Avenue, in Melrose. 

Division Engineer in Charge. — Frank I. Capen. 

Contractor. — Bruno, Salomone & Pettiti of Boston. 



Length 
(Feet). 



Size. 



Average Cut 
(Feet). 



Maximum Cut 
(Feet). 



2,065 
2,729 



5,394 



48 inch circular, . 
54-inch by 58-inch oval, 



10.2 
9.0 



23.0 
13.0 



Total coat, 



$60,220.00 



Excavation was begun on December 11, 1900. The entire section 
was completed on November 2, 1901. The average rate of progress 
of excavation was 120 feet per week, with a maximum of 287 feet. 

A bell-mouth structure was built at Linden Avenue, near station 
2+00, to provide for a southerly extension of the sewer at a future 
date. 

The 48-inch sewer was carried over the existing Metropolitan 
sewer, near Oak Grove station, by 24 feet of 48-inch cast-iron pipe. 
Above this crossing the sewer is 54 inches by 58 inches in diameter. 
At the crossing of Spot Pond Brook, near Fells station, 42-inch 
cast-iron pipes are used. 

Near the lower end the excavation was in gravel, boulders and 
rock ; the remainder was in fine sand. 

Surplus earth from the trench was used to form an embankment 
over the sewer in the Boston & Maine Railroad land, and for filling 
land adjacent to other parts of the work. 
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This contract section was connected with the existing Metropoli- 
tan sewer by 15 feet of sewer, consisting of bell-mouth structure and 
entrance man-hole, near Barrett's Pond. This work was constructed 
by day labor, at a total cost of $910.10. 



Section 59, Melrose. 

Location. — From near the southerly tide of Goodyear Arenoe, northerly through location of 
Boston & Maine Railroad to Foster Street; thence through priTate land to a 
point in Essex Street, about 170 feet west of Willow 8treet. 

Division Engineer in Charge. — Frank I. Capen. 

Contractor. — Charles Q. Belden & Co. of Syracuse, N. T. 



Length 
(Feet). 




Maximum Cut 
(Feet). 



3,200 
1,779 



4,079 



64-lnch by 68-loch oval, 
86-inch drooler, . 



11.9 
15.9 



10.5 
18.0 



Total cost, 



$68,701.92 



Excavation was begun on December 3, 1900, and the contract 
work was completed on October 16, 1901. The average progress 
of earth excavation was 112 feet per week, with a maximum of 315 
feet. 

The excavation was generally in fine sand, with occasional lengths 
of gravel and clay and a small amount of rock. 

Surplus material from the trench was used by the Boston & Maine 
Railroad for grading along its right of way. 

Near Wyoming station the sewer passes under the existing Met- 
ropolitan sewer and the Ell Pond Brook culvert, and is also close to 
the foundations of a business block. A length of 200 feet was 
omitted in the contract section at this point, and this portion of the 
work was completed later by day labor, at a total cost of $7,261.90. 
It consists principally of brick sewer, with connection chambers at 
the junction with the original Metropolitan sewer. Twenty-four 
feet of 54-inch cast-iron pipe, reinforced with concrete, were used 
in passing the Ell Pond Brook culvert. 
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Section 60, Melrose. 

Location. — From a point in Essex Street, about 170 feet west of Willow Street, northerly 
through Essex, Tremont and Franklin streets, Winthrop Place and location of 
Boston & Maine Railroad to the Wakefield line. 

Division Engineer in Charge. — Frank I. Capen. 

Contractor. — The Old Colony Construction Company, succeeded by the Metropolitan Con- 
tracting Company, both of Boston. 



Length 
(Feet). 


Size. 


Average Oat 

(Feet). 


Maximum Cat 
(Feet)., 


2,781 
2,914 




15.0 
14.5 


22.0 
19.5 


5,605 





Total cost, 



$63,784.92 



Of the total length, 1,425 feet of 36-inch and 2,914 feet of 30-inch 
sewer were built by the Metropolitan Contracting Company. 

Excavation was begun by the Old Colony Construction Company 
on November 28,- 1900, and continued until May 18, 1901, when 
the contract was abandoned, leaving considerable trench ready for 
the structures. The masonry work in these lengths of trench was 
built by day labor, under the direct supervision of the Engineer. 
Including these lengths, the work accomplished under the original 
contract amounted to 1,356 feet of 36-inch sewer. Bids were ob- 
tained for constructing the remainder of the section, and June 29, 
1901, a contract for this work was entered into by the Metropolitan 
Contracting Company. Work was commenced on July 8 and ad- 
vanced rapidly until its completion on December 3, 1901. 

The average rate of progress under the original contract was 54 
feet per week, for two openings ; the average under the second con- 
tract was 206 feet per week, with three openings. 

Much of the excavation was in sand and gravel, yielding consid- 
erable quantities of water and requiring heavy sheeting in the 
trenches. The maximum rate of pumpage was 1,000,000 gallons 
per twenty-four hours. For a length of 700 feet, in Tremont Street, 
passing the end of Ell Pond, the sewer was built on a pile founda- 
tion ; in two lengths of 300 and 350 feet, respectively, the bottom 
of the trench was in rock. 

The day work included the refilling of 240 feet of sewer trench 
abandoned by the Old Colony Construction Company, the comple- 
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tion and refilling of 150 feet of partly excavated trench, the building 
of 170 feet of brick sewer, and the subsequent resurfacing of streets. 
The total cost of work done by day labor was $4,276.71. 

This section terminates at the Wakefield line, and provides for 
the connection at. that point of the system of sewers now being con- 
structed by that town. 



CONSTRUCTION ON THE SOUTH METROPOLITAN SYS- 
TEM (October 1, 1900, to December 31, 1901). 

This construction consists of the Neponset valley sewer exten- 
sion, authorized by chapter 254 of the Acts of 1901, and of the 
high-level sewer by chapter 424 of the Acts of 1899, which has 
been under construction since November of that year. 

Neponset Valley Sewer, West Roxburt and Newton. 

Section 30. 

Division Engineer m Charge. — C. Barton Pratt. 
Contractor.— Thomas J. Keller, Brookline, Mam. 

This contract embraces the construction of brick and pipe sewers 
extending from the existing Neponset Valley sewer, in St. Joseph's 
Cemetery, West Roxbury, through the cemetery and other private 
lands in West Roxbury and Newton, to the Brookline town line, 
midway between Newton and La Grange streets, — a total distance 
of 6,718 feet. Of this length, 2,356 feet is to be 24-inch brick 
sewer, and the remainder 18-inch and 15-inch pipe sewers. The 
route follows generally the brook valleys, and the excavation is in 
sand, gravel and sandy clay, with an average depth of 9 feet. A 
small amount of rock has been found in the excavation. During 
winter storms the trenches through the valleys have been flooded 
and the work has been delayed by this cause. About 1,800 feet of 
sewer has been constructed to date. 

Quincy Pumping Station. 

On April 1, 1901, the sewage pumping station of the city of 
Quincy was purchased by the Commonwealth, as contemplated by 
the high-level sewer act. The pumping station and plant consist 
of a one-story brick building, 85 by 45 feet, with a heavy slated 
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roof, erected in 1897-98 ; two Deane pumps, with boilers and all 
other necessary appurtenances, having a capacity of 3,000,000 and 
5,000,000 gallons per day, respectively; and about 2% acres of 
land, — the whole located near the northerly limit of the city park 
known as Merrymount Park. The purchase includes a 24-inch cast- 
iron force main from the pumping station to its junction with the 
outfall sewer of the Boston main drainage system, at Squantum, a 
distance of about 3.4 miles, together with all rights and easements 
in relation thereto acquired by the city of Quincy. The price paid 
for the works was $97,984.46. 

The pumping plant has been operated by this department, as part 
of the South Metropolitan Sewerage System, since April 1, 1901. 
The sewage is still pumped into the Boston main drainage system, 
at Squantum, but on the completion of the high-level sewer it will 
be pumped into that structure, in Greenleaf Street, through a new 
force main, when the connection with the Boston works will be 
abandoned. 

High-level Sewer Construction. 

Route of High-level Sewer. 

Prior to September 29, 1900, construction on -the high-level sewer 
had been confined to that portion, about 6% miles in length, located 
north of the Neponset River. The route of the sewer, extending 
from the proposed pumping station in Ward Street, Roxbury, to the 
Neponset River, was folly described in the twelfth annual report of 
the Metropolitan Sewerage Commissioners. The sewer will be car- 
ried under the Neponset River by three parallel lines of 60-inch 
cast-iron pipe, connected on each bank with the ordinary sewer 
structures by masonry pipe chambers, arranged for controlling or 
diverting the flow through the individual pipe lines. 

South of the Neponset River, the sewer, 10 feet 7 inches by 11 
feet 7 inches in diameter, will pass through private land and across 
Brush Hill Road and Blue Hill Avenue to Brook Road, in Milton. 
It will follow Brook Road, partly in open cut and partly in tunnel, 
to and under Pine Tree Brook. From this point, across Central 
Avenue to Adams Street, in Milton, a distance of about 11,400 feet, 
the route will be along the lines of a boulevard extension as laid out 
by the town of Milton. The sewer will follow Adams Street in 
open cut, crossing the New York, New Haven & Hartford Railroad 
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•(Granite Branch), to near Church Street, where its size will be in- • 
creased to 11 feet by 12 feet. From this point it will pass in rock 
and earth tunnel along Adams Street and across the Quincy line to 
Eaton's Pond, on Furnace Brook, where the vertical diameter will H 
be increased to 12 feet 3 inches. It will continue, in a northeast- 
erly direction, along the location of the proposed Metropolitan 
Furnace Brook Parkway and through private lands on the southerly 
side of Furnace Brook, to Adams Street, in Quincy. It will extend 
thence, generally in an easterly direction, through Adams Street, 
Upland Road and private lands, partly in tunnel, to Hancock 
Street, where its dimensions will be increased to 11 feet 3 inches 
by 12 feet 6 inches. It will continue through Greenleaf Street 
and in private lands near Mount Wollaston Cemetery to Sea 
Street, which it will traverse for about 2,000 feet before entering 
Quincy marsh. Its course will then lie in the marsh for a distance 
of about 9,400 feet, nearly all in embankment, to the junction of 
Sea and Darrow streets, in Quincy. From this point the line fol- 
lows Sea and Ratchford streets and private lands to the shore of 
Quincy Bay. The sewer will be carried, in a short embankment, 
across an angle of the bay and through private lands to a tunnel in 
Island Avenue, Hough's Neck, passing under Quincy Great Hill, 
emerging at the upper end of an embankment which will connect 
Nut Island with the mainland. On Nut Island there will be special 
structures for intercepting sand and floating matter before the sew- 
age enters the sea outfalls. The latter will consist of 60-inch cast- 
iron pipes, laid in dredged trenches in the harbor bed, and carried 
to points about a mile beyond low-water line of Nut Island. 

It is proposed to lay two such lines in the early future, and to 
make provision for connecting additional lines, as required. 

For purposes of construction the high-level sewer has been divided 
into 36 contract sections, of which 14 are north of and 22 south of 
the Neponset River. Particulars of these sections are condensed in 
the following table : — 
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This table indicates that, out of a total length of 16.81 miles of 
high-level sewer, 14. OS miles have l>een contracted for. Of this 
length, 7.24 miles are excavated to grade in trench or tunnel, leav- 
ing G.84 miles at a less advanced stage of construction and 2.72 
miles yet to he advertised. The total value of work already under 
contract is $2,782,241, of which work valued at $1,393,420, repre- 
senting 50 per cent., has l>een constructed to date. 

The table shows further that 12.65 miles of the total length of 
high-level sewer are designed to be constructed in open trench, the 
remaining 4.16 miles being in tunnel. The latter portion of the 
work is estimated as consisting of 1.41 miles of earth tunnel and 
2.75 miles of rock tunnel. 

During the period covered by the present report approximately 
75,000 cubic yards of rock have been excavated in tunnel and in 
open cut. About 90 tons of dynamite or other explosives have been 
used. 

Type of High-level Sewer. 

With the exception of Section 73, in which constructional reasons 
dictated a circular cross-section, the high-level sewer is of the horse- 
shoe type, in which the horizontal diameter closely approximates 
nine-tenths of the vertical. The arch is slightly pointed. The usual 
construction consists of concrete invert and side walls, lined with 
brickwork in cement. Where the work is under any considerable 
head of ground water, two rings of brickwork, aggregating 8 inches 
in thickness, are used in the invert and side walls. In dry ground 
a single ring of brickwork is used. The inner ring is in all cases 
built in Portland cement mortar. The brick arch is usually 12 inches 
thick, and is generally built in Rosendale natural cement mortar. 
In the 6 feet 6 inches by 7 feet sewer above the bell-mouth structure 
at Perkins Street (sections 74 and 75) the brickwork of the arch is 
8 inches thick. In favorable ground Rosendale cement is used for 
concrete for the outer brickwork ring of the invert and for the arch ; 
but Portland cement is substituted, both for brickwork and concrete, 
to meet such conditions as the presence of water in the bottom or 
sides of the trench, for construction in embankment, etc. 

The following brief description refers only to sections wholly or 
partly constructed, or upon which liabilities have been incurred. 
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Section 43, Quincy and Hull. 

This comprises the 60-inch cast-iron outfalls extending from near 
the shore of Nut Island to points 1 mile beyond low-water line. 
The pipes will be laid in a trench dredged in the bed of the harbor. 
Two lines, respectively 5,555 and 5,833 feet long, are contemplated 
at present. A contract has been entered into with the United 
States Cast-iron Pipe and Foundry Company for 2,920 tons of 
60-inch straight pipe and 70 tons of 60-inch specials required for the 
longer line. These are to be delivered on Barker's Wharf, Quincy 
Point, between April 1 and November 1, 1902, so as to be available 
for placing in the harbor during the coming season. 

Section 47, Quincy. 

Division Engineer in Charge. — Francis L. Sellew. 
Contractor. — Charles G. Belden & Co., Syracuse, N. Y. 

The sewer is 11 feet 3 inches by 12 feet 6 inches in diameter and 
3,162 feet in length. It extends from Prospect Avenue, through 
private land, Ratchford and Sea streets to the intersection of the 
latter with Darrow Street. The excavation, in dry sand and gravel, 
has an average depth of about 20 feet. For a length of about 300 
feet near Winthrop Street the construction is partly in embankment. 
At the upper end of tfce section, near Darrow Street, the grade of 
Sea Street is to be raised about 4 feet, to afford a sufficient depth of 
cover over the sewer arch. 

Excavation was commenced on Sea Street, near Manet Avenue, 
on October 31, 1901. To avoid interference with summer travel 
to Hough's Neck, the construction on Sea Street, east of Manet 
Avenue, is being carried on during the winter months. About 300 
feet of sewer have been completed to date. 

Culverts and Embankments, Sections 48-49, Quincy. 

Division Engineer in Charge. — Francis L. Sellew. 
Contractor. — Charles O. Belden & Co., Syracuse, N. Y. 

Sections 48 and 49 have a total length of 9,375 feet, extending 
from the intersection of Sea and Darrow streets through private 
and marsh lands, in a westerly direction, generally parallel to Sea 
Street, to a point on the upland about 35 feet southeasterly from 
Sea Street, near the Adams homestead. For a length, ot ^,$£fo ^s*fc» 
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the deration of the ground is such as to involve the construction of 
the sewer in embankment. The top of the finished embankments 
will be 3 feet above the outside of the sewer arch and 19 feet above 
marsh level; it will be 25 feet in width, and slopes of 2 horizontal 
to 1 vertical will give a bottom width of 100 feet. Where exposed 
to wash from floods or tide, the slopes will be protected by stone 
riprap up to an elevation of 18 feet above mean low water. Above 
this elevation the slopes will be dressed with loam or vegetable 
mould from the marsh excavations. 

This contract includes the construction of embankments, to sub- 
grade, for the whole length of Section 48, or 5,881 feet, and for 
about 1,200 feet of Section 49. The remaining length of embank- 
ment on Section 49, about 1,000 feet, is included in other contracts. 

Important areas of marsh and other lands will be enclosed between 
the embankment and Sea Street, thus impounding drainage water 
otherwise flowing to the sea across the sewer location. To provide 
outlets for this water, masonry culverts are built through the em- 
bankments under the location of the sewer structure. These will 
have cut-stone faces and coursed ashlar inlets and outlets. Culverts 
on Section 48 are included in this contract, as detailed in the fol- 
lowing table : — 

Culverts, Section 48. 



h 

LOCATION. 


Cross-section. 


Length 
(Feet). 


Length 

over All 

(Feet). 


* 

Details of Construction. 


Near Malvern Road, Sta- 
tion 9+70. 

Near Newton Street, 
Station 17 + 95. 

Bock Island Road, Sta- 
tion 87 +66. 


4' 0" circular, 

4' 0" circular, 

9' 6" X 4' 6" 
(double). 


77 

79 

100 


94 

97 

110 


Concrete, with brick lining; 2 12-foot 
lengths of cast-iron pipe immediately 
under sewer structure. 

Concrete, with brick lining; 12-inch steel 
channel stlffenefs over arches, anchored 
by li£-inch steel tie-rods; on pile foun- 
dation. 



About 70 per cent, of the work on these culverts is completed to 
date. • 

The embankments on Section 48 will cut off travel to farm areas 
formerly reached by Rock Island Road, now built at about marsh 
level. This road will be diverted over the top of the embankment 
by sloped approaches. One of the approaches will pass over a 
diverted tidal creek by means of a pile bridge, already completed. 

The sand and gravel filling for the embankments is being obtained 
from an area of 14 acres of upland, southeast of the intersection of 
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Palmer and Sea streets, purchased for this purpos.e by the Common- 
wealth. The marsh land upon which the embankments are filled is 
underlaid by strata of mud and peat to a maximum depth of 28 
feet. The present contract, involving 180,000 cubic yards of filling, 
provides for the construction of embankments to sub-grade, about 
12 feet above the level of the marsh and 7 feet below the proposed 
finished grade. This upper 7 feet of embankment fill will be formed 
of material displaced by the masonry structure of the sewer to be 
constructed within the embankment at a later date, after the filling 
has ceased settling into the marsh, and the embankment has reached 
a condition of equilibrium. 

Embankment filling was begun June 20, 1901 ; 60,000 cubic 
yards of filling, equal to one-third of the contract volume, have been 
deposited to date. The average rate of filling has been 400 cubic 
yards, and the maximum 800 cubic yards, per day. Observations 
of the settlement of embankments already filled to sub-grade indicate 
a maximum vertical settlement slightly exceeding 4 feet. This 
implies that the settling of the embankment into the marsh has dis- 
placed about 30 per cent, of the cross-sectional area of mud under- 
lying the actual location. 

Section 49, Quincy. 

Division Engineer in Charge. — Francis L. Sellew. * 

Contractor. — Charles G. Belden & Co., Syracuse, N. Y. 

The complete section will extend from a point in the upland, ad- 
jacent to Quincy marsh, southeast of Palmer Street, westerly across 
Palmer Street and through the marsh, in a course generally parallel 
to Sea Street, to a point on the upland about 35 feet southeasterly 
from Sea Street, near the Adams homestead, a distance of 3,494 
feet. For about one-third of this length the sewer will be con- 
structed, at a later period, in filled embankments, as described under 
the preceding contract. The work of forming the embankments on 
1,200 feet of this length forms part of that contract. The present 
contract for sewer construction applies to three lengths of 11 feet 
3 inches by 12 feet 6 inches sewer, aggregating about 2,000 feet, in 
dry sand and gravel, at an average depth of 15 feet below the origi- 
nal surface, together with about 1,000 feet of embankment, formed 
of surplus material from the trenches * and three culverts crossing 
the location of the embankments. Details of these culverts are 
given in the following table : — 
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Excavation was begun June 5, 1901. At the present time, about 
1 , 900 feet of sewer and the whole of the culverts are completed : the 
filling of the embankments is also completed, but work remains to 
be done on the slopes. 

Section 50, Quincy. 

JMvbton Bngieumr in Charge. — Fraacto L. 8eflew. 
Contractor.— Cbortoe O. Beldeo & Co., Syncnae, N. T. 

This 11 feet 3 inches by 12 feet 6 inches sewer extends from a 
point in the upland, about 35 feet southeasterly from Sea Street, near 
the Adams homestead, westerly through Sea Street and private lands 
to (ireenleaf Street, — a total distance of 3,071 feet. The sewer is 
nearly ill in open cut, with an average depth of 18 feet, in dry sand 
and gravel. A short length will be constructed in embankment, 
where it crosses the end of a pond in the Adams home estate, near 
Mount Wollaston cemetery. A special foundation of boulder con- 
crete is to be used through the pond. Where the sewer enters Sea 
Street, a modified cross-section is adopted for a length of 220 feet, 
owing to the low elevation of Sea Street in that vicinity. 

Work was commenced on October 28, 1901. About 500 feet of 
Hewer have been completed to date. 

Section 51, Quincy. 

IHvUion Engineer in Charge. — Frederick D. Smith. 

AmUtunt Hngineer. — Seth Peter ion. 

Contrite tor, — Thomai F. Moore, Syracuse, N. Y. 

The sewor oxtonds northwesterly in Greenleaf Street, from near 
the Mount Wollaston Cemetery, to. Hancock Street, a distance of 
2, JUKI foot. It is 11 foot 3 inches by 12 feet 6 inches in diameter. 
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The work is in open cut, chiefly in coarse sand and gravel, free from 
water, at an average depth of 23 feet. The excavation is carried on 
by an excavating machine, invented and owned by the contractor. 

Work was commenced at the lower end of the section in March y 
1901. About 2,000 feet of sewer have been completed to date. 
Passing the end of Woodward Avenue, the invert of the sewer ia 
reinforced by additional concrete, and fiirther stiffened, by steel 
beams, over the location of a main sewer of the city of Quincy ex- 
ecuted in tunnel at a lower elevation than the new sewer. The arch 
was reinforced with concrete for 250 feet east of Woodward Avenue 
and for 115 feet east of Valley Street. Two 30-inch branches have 
been inserted in the westerly side of the sewer, at Park Road and 
Putnam Street respectively, for the future connection of force mains 
from the sewage pumping station in Merrymount Park, Quincy. 
Additional 8-inch branches have been inserted at Park Road, Cedar 
Place, Putnam Street and Woodward Avenue. 

Section 52, Quincy. 

Division Engineer in Charge. — Frederick D. Smith. 

Assistant Engineer. — Seth Peterson. 

Contractor. — National Contracting Company, New York, N. Y. 

The sewer begins at the westerly end of Greenleaf Street, at Han- 
cock Street, crosses Hancock and Adams streets, private lands, and 
the New York, New Haven & Hartford Railroad (Plymouth Division) 
to Upland Road, and passes thence along Upland Road and Adams 
Street to beyond Oakland Avenue, a total distance of 2,774 feet^ 
Of this length, about 250 feet, crossing Adams Street and private 
lands to the railroad, are expected to be in tunnel. The remaining 
2,524 feet will be in open cut, in coarse sand and gravel with a large 
amount of rock, with an average depth of 17 feet above the rock 
excavation. A very small flow of water has been met with to date^ 
The sewer is 11 feet by 12 feet 3 inches in diameter. Excavation 
began early in October, 1901, and has been parried on by cable ex- 
cavating machinery. It has been largely confined, to date, to Adams 
Street, with the intention of leaving that street clear during the sum- 
mer months. About 280 feet of trench have been excavated to date* 
A 10-inch branch has been built into the sewer at Goffe Street. 
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The *r*er wjwmewe* in Adams Street, southwest of Oakland 
Ar*ftt*<e. On Learring Adams Street, it passes westerly through 
private bod and the location of the Furnace Brook Metropolitan 
Parkway for a distance of 1,S00 feet. It is 11 feet by 12 feet 3 
twite* \u diameter. The work will be wholly in open cut, having 
*ft average depth of 13 feet of earth excavation in sand and gravel, 
wjtli a large amount of rock excavation in addition. The excavation 
i* being carried on by cable excavator. Through the parkway loca- 
tion an embankment will be formed over the sewer to grades defined 
by the Metropolitan Park Commission, and special precautions will be 
iakett to avoid, as far as possible, interference with the natural scenery 
of the vidnity. For a length of 700 feet, where the sewer passes 
through private land west of Adams Street, a temporary fence has 
been erected on the taking lines, on each side of the sewer, and the 
contractor confines his operations within the enclosure thus formed. 
Work commenced at the lower end early in October, 1901. About. 
200 feet of trench have been excavated to date. 

Section 54, Quincy. 

IHfUum Hngin$$r in Charge* — Frederick D. 8mith* 

Amitmt Knginur. — Seth Peterson. 

■Contractor. — National Contracting Company, New York, N. T. 

Tho sower begins in the location of the Furnace Brook Metropol- 
itan Parkway, at a point about 1,600 feet northeasterly from its junc- 
tion with Adams Street. It follows the parkway location and Adams 
Htroot in a westerly direction to a point in Adams Street, near Eaton's 
lot) Pond, and has a total length of 1,990 feet. It is 11 feet by 12 
foot 8 inches in diameter, constructed in open cut with an average 
total depth of 18 feet.* The excavation is through alluvial soil arid 
Hand, overlying largo quantities of decayed slate ledge. A small 
amount of water is found in the excavation. Special precautions 
arc taken to preserve tho natural features along the sewer location, 
and tho surplus oarth is used in sub-grading a park boulevard, under 
tlio direction of tho Metropolitan Park Commission's Engineer. 
Work was commenced November 1, 1901, and 100 feet have been 
•excavated to date. 
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Section 55, Quincy and Milton. 

Division Engineer in Charge. — Frederick D. Smith. 
Assistant Engineer. — Seth Peterson. 
Contractor. — H. P. Nawn, Boston, Mass. 

This sewer, 11 feet by 12 feet in diameter, commences in Adams 
Street, near Eaton's Ice Pond, in Quincy, and extends in a westerly 
direction along Adams Street and across the Milton boundary line near 
Washington Street, to a point near Church Street, in Milton, a total 
distance of 3,555 feet. 

The contract was let as a tunnel section with an average depth of 
45 feet below the level of the street. For convenience of working, 
the contractor has sunk three shafts, one about 800 feet from the 
lower end, one near Beale Street, and one about 900 feet from the 
upper end of the section. Work on the upper shaft was commenced 
as early as December 1, 1900, and on the lower shaft two days 
later. The middle shaft was commenced April 8, 1901. 

An easterly heading from the lower shaft has been driven 472 
feet and a westerly heading 478 feet, making 950 feet in all. Of 
this length, 317 feet were wholly in rock, 155 feet in rock bottom 
with earth roof, 303 feet in hard-pan, and 105 feet in hard-pan with 
rock bottom. 

From the middle shaft an easterly heading has been driven 366 
feet. This was all in hard-pan except for a 60-foot length with 
sand roof. No westerly heading was driven, the contractor finding 
it more convenient to open-cut a length of 241 feet in sand, gravel 
and hard-pan, 45 feet deep, immediately adjoining the shaft. A 
heading has been begun at the westerly end of this cut, of which 20 
feet have been driven to date. 

The excavation of the upper shaft, in sand and gravel, with fine 
sand in the lower 12 feet, proceeded from December 1, 1900, to 
January 17, 1901, when it was suspended until March 9. It was 
then continued until the shaft reached grade, late in May. Pump- 
ing was then maintained until November 16, when an open cut was 
started at each end of the shaft. This now extends over a total 
length, including the shaft, of 132 feet, and is within 3 feet of grade. 
The flow of ground water through it has been as much as 1,240,000 
gallons per day. In the month just closed it varied between 
406,000 gallons and 974,000 gallons per day. The effect of the 
pumping has been observed over an area having a radius of 2,000 
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feet from the shaft, as indented by the drying of 51 wells. A tem- 
porary town-water service has in each such case been put into the 
houses. These figures show that a total length of 1,719 feet has 
been excavated in tunnel and open cut, to date. The masonry 
sewer structure has been completed in 1,110 feet of this length, in 
which the sewer arch has been reinforced with concrete for a dis- 
tance of 762 feet. 

The 24-inch Metropolitan water main in Adams Street was moved 
for a total length of 725 feet, where the contractor found it con- 
venient to open-cut instead of to tunnel. 

Section 56 ', Milton. 

Division Engineer in Charge. — Frederick D. 8mith. 

Assistant Engineer. — Seth Peterson. 

Contractor. — National Contracting Company, New York, N. T. 

Commencing near Church Street, this sewer extends northwest- 
erly through Adams Street to a point 800 feet beyond East Milton 
station, a total distance of about 1,495 feet. It is 10 feet 7 inches 
by 11 feet 7 inches in diameter, wholly in open cut, at an average 
depth of 31 feet. For about 350 feet at the westerly end of the sec- 
tion the excavation is in hard-pan, overlying slate ledge ; the re- 
mainder is in earth, gravel and sand. The rock averaged 13 feet in 
depth, measured from its surface to the bottom of the trench. A 
very small amount of water was found throughout the section. 
Excavation was begun December 3, 1900, and 1,400 feet have been 
completed to date. Passing the East Milton branch of the New 
York, New Haven & Hartford Railroad, and for a length of about 
300 feet at the lower end of the section, the sewer was reinforced by 
concrete spandrels carried to a height of 6 inches above the arch, and 
near the lower end about 125 feet of 24-inch Metropolitan water 
main were moved in a southerly direction, in order to clear the 
sewer trench. 

An 8-inch branch has been inserted at Granite Avenue and a 
15-inch branch near the upper end of the section. 

Section 57, Milton. 

Division Engineer in Charge. — Frederick D. Smith. 
Assistant Engineer. — Seth Peterson. 
Contractor.— J. W. Bnstin & Co., Syracuse, N. Y. 

This sewer, 10 feet 7 inches by 11 feet 7 inches in diameter, fol- 
lows the centre line of that part of the proposed Milton boulevard 
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extending from Adams Street to Pleasant Street, a distance of 1,874 
feet. The work will be in open cut, through sand and gravel, with 
some clay, at an average depth of 22 feet. Some portions of the line 
will be covered by a low embankment, formed of surplus material 
from the trench, carried up to the sub-grade of the boulevard. Ex- 
cavation was begun October 31, 1901, and about 300 feet have been 
completed to date. An 8-inch branch has been inserted about 165 
feet east of Pleasant Street. 

Section 58, Milton. 

Division Engineer in Charge, — Frederick D. Smith- 

Assistant Engineer. — Seth Peterson. 

Contractor. — Latta & Terry Company, Philadelphia, Pa. 

This sewer, 10 feet 7 inches by 11 feet 7 inches in diameter, fol- 
lows the centre line of the proposed Milton boulevard for a length 
of 2,560 feet, commencing at Pleasant Street and ending in Centre 
Street. It will be in open cut throughout. Surplus earth from the 
trench will be used to form an embankment over the greater part of 
the length, finished at boulevard sub-grade. The average depth of 
excavation is 17 feet. Excavation will be largely in coarse sand and 
gravel, with superficial peat for a length of 800 feet near the upper 
end of the section. The cross-section will be modified in a special 
structure at Station 14+40, to allow of the passage over it of a 
double culvert taking the place of an open water course now cross- 
ing the boulevard location. Trench has been partially excavated 
for a length of 600 feet west of Pleasant Street. 

Section 59, Milton. 

Division Engineer in Charge. — Frederick D. 8mith. 
Assistant Engineer. — Seth Peterson. 
Contractor. — H. P. Nawn, Boston, Mass. 

Occupying the centre of the Milton boulevard location, this 10 
feet 7 inches by 11 feet 7 inches sewer extends from Centre Street 
to Randolph Avenue, a distance of 2,567 feet. It will be in open 
cut, averaging 20 feet in depth below the original surface, with a 
low embankment, formed of surplus earth from the excavation, over 
its entire length, finished at boulevard sub-grade. The excavation 
will be in sand, gravel and clay. About 200 feet of trench have 
been excavated to grade. An 8-inch branch has been inserted at 
Centre Street, to provide for unsewered areas in Milton. 
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Section 60, Milton. 

Division Engineer in Charge. — Frederick D. Smith. 

Assistant Engineer. — Seth Peterson. 

Contractor. — J. W. Bnstin h Co., Syracuse, N. Y. 

This 10 feet 7 inches by 11 feet 7 inches sewer extends westerly 
along the centre line of the Milton boulevard location from Randolph 
Avenue to near Canton Avenue, a distance of 1,609 feet. It will be 
in open cut, averaging 19 feet deep. An embankment, with a 
maximum height of 9 feet above the original surface, will be formed 
of surplus excavated material over the greater part of its length, and 
finished to boulevard sub-grade. The excavation will be in sand, 
gravel and clay, with mud and peat extending at one point to a depth 
of 13 feet. The contract was awarded October 23, 1901, and no 
progress has been made with excavation. 

Section 62, Milton. 

Division Engineer in Charge. — Frederick D. Smith. 

Assistant Engineer. — Seth Peterson. 

Contractor. — Ed. W. & J. J. Everson, Providence, R. I. 

This 10 feet 7 inches by 11 feet 7 inches sewer is located in Brook 
Road, extending northwesterly from near Pine Tree Brook to a point 
530 feet beyond Ridge Road, a distance of 2,174 feet. Of this 
length, 396 feet, near Ridge Road, are in rock tunnel. The remain- 
ing 1,778 feet are in open cut, averaging 27 feet in depth. The 
excavation in open cut is through sand and gravel, with rock in the 
bottom for two-thirds of its length at the upper end of the section. 

An average of about 400,000 gallons of ground water per day 
has been pumped from the excavation. Work was begun Decern- 
ber 10, 1900. The whole of the excavation in trench and tunnel is 
completed. About 200 feet of masonry remain to be constructed. 
Four 8-inch branches have been inserted at intervals of about 200~ 
feet, to provide for unsewered areas in Milton. 

Section 63, Milton. 

Division Engineer in Charge. — Frederick D. Smith. 

Assistant Engineer. — Seth Peterson. 

Contractor. — National Contracting Company, New York, N. Y. 

This is a 10 feet 7 inches by 11 feet 7 inches sewer, 2,262 feet in 
length, commencing in Brook Road, at a point 800 feet easterly 
from the Blue Hills Parkway. It follows Brook Road, crosses the 
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Metropolitan Blue Hills Parkway, and terminates in park land& 
southeast of the Neponset River. It is wholly in open cut, at aa 
average depth of 25 feet. The excavation is in coarse sand and 
gravel, with rock in the first 700 feet length. Work was begun 
December 3, 1900, and 1,882 feet have been excavated to date. 
West of the Blue Hills Parkway, where the work is being carried 
on at two openings, the excavation is in wet sand and gravel, and 
large quantities of ground water are found, approximating 1,000,000- 
gallons per day at each opening. The arch was reinforced with 
concrete spandrels for a length of 150 feet near the river, up to the 
harder ground found near Brush Hill Road, and across the Metro- 
politan Blue Hills Parkway. An 18-inch branch has been inserted 
at Brush Hill Road and two 8-inch branches at intervals of about 

300 feet. 

Section 65, Hyde Park. 

Division Engineer in Charge. — C. Barton Pratt. 
Contractor, — Beckwith & Quack en bash, Mohawk, N. T. 

This sewer extends from the Neponset River, through Monponset 
and Baldwin streets, near the location of the New York, New Haven 
& Hartford Railroad (Midland Division). Of the total length of 
900 feet, 640 feet, between River Street and the Neponset River, 
are 10 feet 7 inches by 11 feet 7 inches in diameter; the remaining 
260 feet, northwest of River Street, are 9 feet 3 inches by 10 feet 2 
inches in diameter. The existing Neponset valley sewer, in River 
Street, is temporarily passed through the completed sewer by a 24- 
inch cast-iron pipe. Two branches, 4 feet 6 inches in diameter, 
have been provided in the larger sewer at this point, one for the 
future connection of the Neponset valley sewer, and the other, on 
the opposite side, for a main sewer to provide for undrained areas 
of the city of Boston. 

Between River Street and the river the excavation was largely in 
sand and gravel, with boulders. A small amount of water was 
found in the excavation. Between River Street and the railroad 
location the excavation was chiefly in felsite rock. Excavation was 
commenced on March 3, 1900. 

Prior to September 29, 1900, 572 feet of the sewer had been 
completed. The section was completed on April 12, 1901, giving 
an average rate of progress, for the entire work, of 16 feet per 
week, with a maximum of 32 feet per week. 
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Section 66 , Hyde Park. 

'Division Engineer in Charge. — C. Barton Pratt. 
Contractor. — Ed. W. h J. J. Evenon, Providence, B. I. 

• 

This sewer, 9 feet 3 inches by 10 feet 2 inches in diameter, 5,300 
feet in length, was expected to be wholly in tunnel. At the date of 
the last report (September 29, 1900) 1,188 feet of tunnel excavation 
had been completed. For a length of 285 feet near Ralston Road, 
having an approximate depth of 24 feet, the contractor found it more 
convenient to excavate in open trench than to drive the tunnel as con- 
templated in the contract. The excavation of the open portion was 
carried on in August and September, 1901. Except for a length of 
about 20 feet, it was in rock and boulders, rising to an average of 
15 feet above the sewer invert, overlaid by a mixture of hard-pan, 
sand and gravel. Including this 285 feet length, a total of 5,050 
feet has been excavated to date. This indicates that during the 
fifteen months now under review an average rate of excavation of 
60 feet per week has been maintained, rising to a maximum of 90 
feet. The excavation in the tunnel headings has been in felsite of a 
very hard and flinty variety, with occasional trap dikes. No ma- 
sonry has been introduced into headings to date. Approximately 
130 feet of masonry have been built in the open cut. The tunnel 
excavation has been carried on during the year from the central shaft 
in Ruskin Road, near the middle of the section, fully described in 
the last report, and has advanced about equally northeast and south- 
west thereof. 

The single fatality on the high-level sewer construction to date 
occurred on this section in February, 1901. A laborer, attempting 
to alight from a moving lift in the Ruskin Road shaft, fell to the 
bottom of the shaft and was killed. 

Section 67, Hyde Park. 

Division Engineer in Charge. — Frank I. Capen. 

This section has a total length of 327 feet, extending from the 
upper end of Section 66 tunnel, across Stony Brook, to near the 
Hyde Park and West Roxbury boundary line. It includes about 
215 feet of ordinary 9 feet 3 inches by 10 feet 2 inches sewer struc- 
ture, at an average depth of 17 feet, and two lines, each 84 feet in 
length, of 60-inch cast-iron pipe under Stony Brook, with pipe 
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oiiisaiibers at either end for controlling and diverting the flow of 
vrcage through the individual lines of pipe. 

The work is being carried on by day-labor, under the direct super- 
wDHon of the Engineer. It was begun October 24, 1901. At the 
present time about 40 feet of pipe have been laid in each line of 
(Brassing, and the pipe chambers are well advanced. 

Section 68, Hyde Park and West Roocbury. 

Blmsion Engineer in Charge. — C. Barton Pratt. 
Contractor. — BeckwHb & Quackenbush, Mohawk, N. T. 

Commencing in Hyde Park, near the West Roxbury boundary 
line, this sewer extends through private lands in West Roxbury, 
adjacent to Stony Brook, to the junction of Ashland and Canterbury 
streets ; thence along Ashland Street, Hammatt Road and Hadwin 
Way to Hyde Park Avenue, in West Roxbury, a total distance of 
2,738 feet. The length of 1,735 feet below Canterbury Street is 
9 feet 3 inches by 10 feet 2 inches in diameter. The remaining 983 
feet are 8 feet 9 inches by 9 feet 8 inches. The entire section was 
completed prior to September 29, 1900, with the exception of 45 
feet of the larger sewer near the intersection of Ashland and Canter- 
bury streets. The character of the work was described on page 63 
of the previous report. 

Excavation was begun November 20, 1899, and the work was 
completed December 1, 1900, showing an average rate of progress 
of 51 feet per week. A maximum of 120 feet per week was ac- 
complished. 

Two branches were inserted in the larger sewer at Canterbury 
Street. On the westerly side a 24-inch brick connection, and on 
the easterly side a 12-inch pipe, were provided for unsewered Bos- 
ton areas. 

Section 69, West Roxbury. 

Division Engineer in Charge. — C. Barton Pratt. 
Contractor. — Beck with & Qnackenbtuh, Mohawk, N. T. 

This sewer, 8 feet 9 inches by 9 feet 8 inches in diameter and 
2,596 feet in length, is in Hyde Park Avenue, between Hadwin 
Way and Larch Place. It was commenced November 29, 1899, and 
on September 29, 1900, a length of 1,990 feet had been completed, 
as detailed on page 63 of the previous report. 

The work was in open trench, with an average depth < et. 
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For a length of 900 feet from the commencement of the work, in 
Hadwin Way, the excavation was in gravel and clay, with hard-pan 
and some ledge in the bottom. Between stations 9+00 and 17+00 
it was in sand, very fine towards the bottom, and involving, for a 
length of 300 feet near Mount Hope station, the use of tabular wells 
to secure a foundation. From Station 17 + 00 to the upper end of 
the section the excavation was similar to the first 900 feet. 

The upper length of 609 feet, constructed during the period now 
under review, was in sand, clay and hard-pan, in open trench with 
an average depth of about 30 feet. For 100 feet near Larch Place, 
at the upper end of the section, rock was found in the bottom of the 
trench, rising to an average height of 6 feet above sewer grade. 
The section was completed July 6, 1901. This indicates a rate of 
progress, for the entire work, of 30 feet per week, with a maximum 
of 95 feet. 

A 12-inch pipe was inserted in the sewer, near Mount Hope 
Street, to provide for un sewered areas of the city of Boston. 

Section 70, West Roxbury. 

Division Engineer in Charge. — C Barton Pratt. 
Contractor. — Charles Linehan, Cambridge, Mass. 

This sewer extends from Hyde Park Avenue, through Larch Place, 
under the main line of the New York, New Haven & Hartford Rail- 
road, through the extension of Harrison Street, along private lands 
adjoining the railroad and Stony Brook, under Washington Street 
and in private lands to South Street, at Bussey arch, and along 
South Street to Bussey Street. The total length of the section is 
3,740 feet, but the actual length of sewer included in the contract 
is 230 feet less, owing to the omission of two lengths in the line, 
referred to on page 64 of the previous report. The sewer is 8 feet 
9 inches by 9 feet 8 inches in diameter, and is built partly in open 
cut and partly in embankment. At the date of the previous report 
1,230 feet of sewer were completed. At the present time 3,260 feet 
have been completed, leaving only 200 feet in Larch Place and 50 
feet in embankment on the meadows near Stony Brook to be con- 
structed. This indicates an average rate of progress, during the fif- 
teen months under review, of 31 feet per week. A maximum of 45 
feet per week has been reached. Under the railroad location the 
sewer arch has been reinforced with concrete spandrels, carried up 
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to 6 inches above the arch. A branch, about 3 feet in diameter, has 
been provided in Harrison Street for the connection of a main sewer 
from unsewered areas of the city of Boston. 

Section 71, West Roxbury. 

Division Engineer in Charge. — C. Barton Pratt. 
Contractor. — Charles F. Taylor & Co., Syracuse, N. Y. 

Of the total length of 2,193 feet of 8 feet 9 inches by 9 feet 8 
inches sewer comprising this section, 188 feet are in tunnel, the re- 
maining 2,005 feet in open trench. The open trench extends along 
South Street, from Bussey Street to the entrance to Bussey Woods, 
and thence through private lands for a further distance of 1,000 feet. 
The line then re-enters South Street in the short tunnel which com- 
pletes the section. 

For a length of 443 feet in private lands the sewer is in shallow 
open cut, finished by an embankment about 3 feet above the outside 
of the sewer arch, extended to join the slope of the hill on the west. 

The average depth of excavation in the open trench in South 
Street was about 18 feet ; in the open cut and embankment it was 
about 8 feet. The tunnel was in sand and gravel. The open cut 
was principally in sand and gravel, with some clay. Rock was 
found about 200 feet from the beginning of the section, and beds of 
peat extended below the elevation of the sewer foundation for a 
length of 175 feet near Station 15+00. The peat was removed and 
replaced by concrete filling. A maximum volume of 500,000 gal- 
lons of ground water per day was handled by the pumps. 

At the close of the last report about 1,100 feet, including the tun- 
nel, had been completed. The remainder of the section was com- 
pleted on July 19, 1901. . The average rate of progress per week, 
over the entire section, was 8 feet in tunnel and 33 feet in the 
remainder of the work. A maximum of 120 feet per week was 
attained in open cut and embankment. 

Section 72, West Roxbury. 

Division Engineer in Charge. — C. Barton Pratt. 
Contractor. — Jones & Meehan, Boston, Mass. 

This 8 feet 9 inches by 9 feet 8 inches sewer is 3,010 feet in 
length. It extends from near the Bussey Institution, along South 
Street, across the Arborway and still along Sqw&l 3&£*k& \r> ^aa 
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ea*terly mde <A St. Joseph Street. From the beginning &E the 
w&Aum to the northeasterly margin of the Arborway. a length of 
1,140 feet, the wrirer i* in tunnel, at an avenge depth of about 33 
feet. The remainder i* in trench, averaging 20 feet in depth. 

Work wa* commenced on two tunnel shafts and the open cot 
fMober H, 1900. The excavation in both tunnel and open cot was 
mainly in Hand and gravel, with a small amount of water. Near St. 
Jogeph Street, for a length of 300 feet, the lower portion of the 
trench was in fine Hand, moving under a head of water. Three 
driven well* agisted in completing the trench excavation and 
securing a friable foundation for the 3ewer structure. The entire 
*ewer in this length was built in Portland concrete and Portland 
brickwork. Portland concrete spandrels were also carried up to 
the height of the top of the arch. The character of the excavation 
in this 300 feet length considerably delayed the completion of the 
flection. Crossing under the Goldsmith Brook conduit, at St. Joseph 
Street, the arch was depressed 2% feet, and the section reinforced 
with tie-rods and rolled beams. 

The open cut was completed October 1, 1901, indicating an 
average rate of trench excavation of 39 feet per week, with a maxi- 
mum of 1 50 feet. The whole of the tunnel, with the exception 
of 40 feet, has been excavated during the period under review. 
The average rate of excavation in tunnel was 17 feet per week, 
with a maximum of 46 feet. 

Section 73, West Roxbury. 

Divition Bnginnr in Gharg$. — C. Barton Pratt. 

Contractor. — National Contracting Company, New York, N. T. 

This 9-foot circular sower, in South and Centre streets, extends 
from near Ht. Josoph Street to near Boylston Street, a distance of 
4,77ft foot. The entire length is designed to be in tunnel, at an 
avorago dopth of about 50 feet. In view of the probable use of 
oompi'OMNod air with shiolds in the whole or portions of the work, a 
circular oroHM-sootion is adopted in place of the usual horse-shoe 
typo of Howor. 

Of tho total length of 4,775 feet, about 1,400 feet of the tunnel 
heading* will bo in Roxbury pudding-stone, and the remainder in 
•and. T\yo shafts have been sunk to grade, one near Lakeville 
Plaoo, in rook ; tho other at Pond Street, in sand. The excavation 
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at the former was begun December 1, 1900, and completed February 
7, 1901. The latter was begun February 1 and completed May 1, 
1901. To date, 1,350 feet of rock heading have been excavated, 
located about equally north and south of the shaft in Lakeville Place. 
About 100 feet of concrete invert have been built in this length. 

At the Pond Street shaft a metallic shield and air compressors 
were installed July 1, 1901, and a start was made to drive a south- 
erly heading from this shaft by the pneumatic process. To date, no 
substantial progress has been made with this portion of the section. 

Section 74, West Roocbury and Roxbury. 

Division Engineer in Charge. — C. Barton Pratt. 
Contractor. — H. P. Nftwn, Boston, Mass. 

Commencing in Centre Street, near Boylston Street, in West 
Roxbury, this sewer extends through Centre and Day streets to 
near Heath Street, in Roxbury, a distance of 2,985 feet, at an aver- 
age depth of 54 feet, increasing to 65 feet. It is wholly in rock 
tunnel, with the exception of 190 feet of open cut, in sand and 
gravel, between Hutchins Avenue and Minden Street. Of the total 
length, the lower portion, below Perkins Street, nearly 1,000 feet 
in length, is 8 feet 3 inches by 9 feet 2 inches in diameter. A re- 
duction in size to 6 feet 6 inches. by 7 feet takes place in a bell-mouth 
junction at this point, from which the main line of the high-level 
sewer will ultimately be extended to Newton and other areas, for 
the relief of the existing low level sewers in the Charles River valley. 
The smaller sewer included in this section forms the lower end 
of the branch sewer intended mainly for the reception of sewage 
to be lifted at the proposed pumping station in Ward Street. 

Work was begun September 26, 1900. The tunnel excavation is 
completed. The sewer has been constructed in the open cut and in 
about 1,800 feet of the tunnel portion, leaving about 1,000 feet of 
heading in which the masonry has yet to be completed. 

The rate of excavation through the rock tunnel for the smaller 
sewer has averaged 31 feet per week, with a maximum of 60 feet. 
In the tunnel for the larger sewer it averaged 24 feet, rising to a 
maximum of 40 feet per week. 

Near Grotto Glen an 18-inch brick connection has been left in 
the easterly side of the sewer. 
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Tiae Jut * tunnel beetioiu largely in rock, consisting of 3,070 feet 
<A r J feet 4 indbet by 7 feet &ewer. passing under Parker UiUL at a 
mar i urn m depth of 175 feet. Commencing at the junction of Day 
and Heath street*, the eewer passes under prrrate lands and across 
intersecting street* for a distance of 1.700 feet. It then enters 
Caluxuet Street and continue* along St. Alphonsus Street to a point 
about midway between Tremont and Smith streets. It will end at 
till* point in a special bell-mouth structure, designed to receive the 
delivery end* of the two 4*-inch force mains from the Ward Street 
pumping station. 

Work was commenced on the Day Street shaft May 17, 1900. 
The last report, pages 67 and 68, contains a detailed description of 
the peculiar geological formation through which the first 288 feet of 
heading were driven. 

Between September 29, 1900, and August 26, 1901, a further 
length of 612 feet was driven and lined with masonry. The excava- 
tion lias been largely in boulder clay or hard-pan. At the northerly 
end of the heading, for a length of 50 feet, the conglomerate or 
pudding-stone gradually rises from the bed of the tunnel until it 
occupies the whole heading. The structure in the greater part of 
this length is reinforced with Portland concrete, and the arch is built 
in Portland brickwork. On December 22, 1900, the contractor 
began to sink a second shaft, 65 feet deep, on St. Alphonsus Street, 
near Alleghany Street. This shaft is entirely in Roxbury pudding- 
stone, which rises to the surface at this point. It was completed, 
and work started on the headings in each direction, March 6, 1901, 
when work at this shaft was suspended. On August 26 the entire 
work was abandoned by the contractor. The remainder of the sec- 
tion was advertised, and a contract for it awarded to Ed. W. & J. J. 
Evfli'Hon of Providence, It. I., who have carried on the work since 
October 11. From that date until December 18 the contractor was 
pumping out tho shaft, erecting machinery and preparing for work 
in the headings. From December 18 to date about 50 feet of head- 
ing have boon driven. 
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Section 76, Roxbury. 

This section will consist of two lines of 48-inch cast-iron force 
main, connecting the proposed pumping station on Ward Street 
with the 6 feet 6 inches by 7 feet sewer on St. Alphonsus Street. 
The lines will aggregate 3,000 feet in length. There have been 
purchased from the water works division and delivered on the 
pumping station lot 480 feet of 48-inch pipe, together with a pipe 
derrick and appurtenances, at a cost of $3,567.84. 

Section 77, Rovibury. 

This section includes the pumping station and connections with 
the suction sewer and force mains. The pumping station lot, com- 
prising an area of about 100,000 square feet, located at the south- 
easterly angle of Ward and Vancouver streets, was purchased 
January 19, 1900, for $61,300.20. Studies have been made of 
foundations for engines and pumps, and the connection of the plant 
with the suction sewer and force mains. A contract for two 
50,000,000-gallon, vertical, triple-expansion, 60-inch stroke pump- 
ing engines, with boilers and other appurtenances, has been awarded 
to the Allis-Chalmers Company of Milwaukee, Wis., for the sum 
of $204,000. The engines are to be erected, ready for service, 
within two years. The temporary buildings on the pumping station 
lot have been removed, and the lot cleared in readiness for building 
operations. 

Cement Testing. 

About 59,000 barrels of Portland and 24,000 barrels of Rosendale 
cement have been used during the fifteen months under review. The 
cement was subjected to the usual careful tests for fineness, tensile 
strength, specific gravity, checking, cracking, etc. The results under 
the first two heads are summarized in the following table : — 
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MAINTENANCE. 

Scope of Work and Force Employed. 

In addition to the construction already described, the maintenance 
of the Metropolitan sewerage systems involves the operation of 5 
pumping stations, with about 82 miles of Metropolitan sewers re- 
ceiving sewage discharged into them at 240 points by 830 miles of 
town and city sewers, and the care and study of siphons crossing 
under rivers and tidal creeks. 

At the present time there is a total maintenance force of 83 men. 
This includes 45 engineers and other employes at the pumping 
stations, and 38 men who care for pumping station grounds and 82 
miles of Metropolitan sewers with special structures. Five teams 
are also employed. 

The three following tables show in detail the use made of the 
completed systems : — 
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CAPACITY AND RESULTS: 

The following tables summarize the pumping station records for 
the fifteen months' period for the North Metropolitan stations and 
for nine months for the Quincy station : — 



Deer Island Pumping Station. 

At this station are three submerged centrifugal pumps, with im- 
pellers or wheels 8.25 feet in diameter, driven by triple-expansion 
engines of the Reynolds-Cdrliss type : — 

Contract capacity of pumps : 45,000,000 gallons each, with 19-foot lift. 

Average duty for the year : 64,500,000 foot-pounds. 

Average quantity raised each day : 52,000,000 gallons. 

Force employed : 3 engineers, 3 firemen, 6 screenmen and 1 reliefman. 

Coal used : first-quality Cumberland, costing from $3.79 to $3.95 per ton. 

Table of Approximate Quantities, Lifts and Duties at the Deer Island Pumping 

Station of the North Metropolitan System. 



Months. 



Total 
Pumpage 
(Gallons). 



Average 

per Day 

(Gallons). 



Minimum 

Day 
(Gallons). 



Maximum 

Day 
(Gallons). 



Average 

Lift 
(Feet). 



Average 

Duty (ft.-lbfl, 

per 100 lbs. 

Coal). 



1900-19 

October, . 


01. 


• 


November, 




■ • 


December, 




• 


January, . 




• 


February, . 




. 


March, 




i • 


April, 




. 


May, • 




> • 


June, . 




» . 


July, . 




» • 


August, . 




> . 


September, 




• 


October, . 




> * 


November, 




9 . 


December, 




• • 


Total, . 




> • 


Average, • 




• • 



1,894,400,000 
1,886,100,000 
1,626,100,000 
1,389,600,000 
1,197,900,000 
1,835,200,000 
2,607,600,000 
2,818,000,000 
1,510,400,000 
1,877,600,000 
1,826,400,000 
1,296,800,000 
1,849,000,000 
1,266,400,000 
2,011,400,000 



28,782,800,000 



45,000,000 
46,200,000 
52,600,000 
44,800,000 
42,800,000 
59,200,000 
83,600,000 
74,800,000 
50,800,000 
44,400,000 
42,800,000 
43,200,000 
43,500,000 
41,900,000 
64,900,000 



52,000,000 



35,700,000 
34,300,000 
88,300,000 
33,900,000 
38,800,000 
89,300,000 
62,500,000 
58,100,000 
43,800,000 
84,800,000 
36,000,000 
36,900,000 
35,300,000 
81,800,000 
38,300,000 



89,800,000 



70,200,000 


11.48 


86,200,000 


11.81 


85,300,000 


11.44 


63,300,000 


11.64 


47,800,000 


11.85 


100,200,000 


11.84 


125,300,000 


12.49 


113,800,000 


12.20 


68,400,000 


11.18 


67,600,000 


10.92 


68,700,000 


11.11 


55,100,000 


11.11 


66,400,000 


10.97 


88,400,000 


11.86 


120,800,000 


11.70 


81,500,000 


11.47 



52,700,000 
51,300,000 
54,100,000 
52,700,000 
49,800,000 
58,000,000 
65,100,000 
65,700,000 
52,200,000 
52,700,000 
48,800,000 
52,500,000 
52,700,000 
48,700,000 
61,000,000 

54,500,000 
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East Boston Pumping Station. 
At this station are three submerged centrifugal pumps, with im- 
pellers or wheels 8.25 feet in diameter, driven by triple-expansion 
engines of the Reynolds-Corliss type. 

Contract caparitj of pnmpi : 45,000,000 gallon i emcb, with IB-foot lift. 

Areragedntj tor the yew: B7,BO0,0OO fooi-ponndj. 

ATeraga quantity rated each day 49,200,000 gallons. 

Fore* employed 3 engineers, 3 firemen, 6 screcnmen and 1 rellefnian. 

<Joal Hied : flrat-qoallty Cumberland, coating from $3.96 to I3.B6 per ton. 

frable of Approximate Quantities, Lifts and Duties at the East Boston Pumping 
Station of the North Metropolitan System. 



mmm. 


Total 
Pampace 

<G»l!om). 


■ 


Ear 


HE. 


' Ltt 

(Feat). 


par ioo »a, ' 

Coal). 


1N4.1M1, 




40,200,000 


29,100,000 


84,200,000 


11.04 

it. as 

11.13 

14.M 
14.99 
M.M 

i4.es 

11.07 








64,100,000 






41400 W0 


31900 000 




61 400 000 






40,600,000 


M,5O0,OO0 
B7.SO0.0OO 


47,*0O,OOO 
08,200,000 


67,500,000 


. 












47,800,000 








. ! 












34,000,000 


60,700,000 


11,100,000 


Oetobe 












. 






















00,600,000 


ToUl 




„„ 
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Charlestown Pumping Station. 

At this station are three submerged centrifugal pumps, two of 
them having impellers or wheels 7.5 feet in diameter, the other 
8.25 feet in diameter. They are driven by triple-expansion en- 
gines of the Reynolds-Corliss type. 

Contract capacity of pumps: two, 22,000,000 gallons each, with 11-foot lift; one, 60,000,000 

gallons, with 8-foot lift. 
Average duty for the year : 63,500,000 foot-pounds. 
Average quantity raised each day : 30,700,000 gallons. 
Force employed : 3 engineers, 3 firemen, 6 icreenmen and 1 reliefman. 
Coal used : first-quality Cumberland, costing from $3.95 to $3.98 per ton. 



Table of Approximate Quantities, Lifts and Duties at the Charlestown Pumping 

Station of the North Metropolitan System. 



Months. 


Total 
Pumpage 
(Gallons). 


Average 

per Day 

(Gallons). 


Minimum 

Day 
(Gallons). 


Maximum 

Day 
(Gallons). 


Average 

Lift 
(Feet). 


Average 

Duty (ft.-lbs. 

per 100 lbs. 

Coal). 


1900-1901. 

October, .... 


916,200,000 


29,600,000 


24,100,000 


39,100,000 


7.75 


57,100,000 


November, 




• 


851,000,000 


28,400,000 


20,400,000 


41,400,000 


7.76 


53,200,000 


December, . 




• 


053,000,000 


80,800,000 


25,800,000 


40,700,000 


7.90 


59,800,000 


January, . 


■ 


• 


013,700,000 


29,500,000 


23,500,000 


88,800,000 


8.15 


60,100,000 


February, . 




• 


802,300,000 


28,600,000 


23,000,000 


82,600,000 


7.90 . 


54,000,000 


March, 




• 


007,700,000 


82,200,000 


22,800,000 


45,500,000 


8.22 


56,600,000 








1,185,800,000 


39,500,000 


28,800,000 


58,900,000 


8.69 


65,600,000 








1,146,100,000 


37,000,000 


28,300,000 


51,000,000 


8.37 


60,100,000 








004,000,000 


30,100,000 


23,900,000 


87,300,000 


8.00 


62,200,000 








874,200,000 


28,200,000 


22,400,000 


88,600,000 


7.88 


46,600,000 


August, 




» • 


896,500,000 


28,900,000 


25,900,000 


88,500,000 


7,96 


50,700,000 


September, 




» • 


857,200,000 


28,600,000 


24,200,000 


35,800,000 


7.89 


47,800,000 


October, . 




» • 


852,400,000 


27,500,000 


21,100,000 


87,000,000 


7.65 


45,600,000 


November, 




• 


801,600,000 


26,700,000 


18,200,000 


44,500,000 


7.65 


45,800,000 


December, . 




a • 


1,066,300,000 


34,400,000 


22,800,000 


53,600,000 


8.04 


47,400,000 


Total, . 


14,018,600,000 


- 


- 


- 




- 


Average, 




• 


- 


30,700,000 


23,600,000 


42,200,000 


7.99 


53,500,000 
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Ale wife Brook Pumping Station. 

The plant at this station consists of the original installation of 
small commercial pumps and engines, i.e., two 9-inch Andrews 
vertical centrifugal pumps, with direct-connected compound marine 
engines, together with the recent additions. The latter consist of a 
specially designed engine of the vertical cross-compound type, hav- 
ing between the cylinders a centrifugal pump rotating on a horizontal 
axis. 

Contract capacity of the two original pumps : 4,600,000 gallons each, with 13-foot lift. 

Contract capacity of new pump : 13,000,000 gallons, with 13-foot lift. 

Average duty for the year : 18,900,000 foot-pounds. 

Average quantity raised each day : 3,780,000 gallons. 

Force employed : 2 engineers and I laborer. 

Coal used : first-quality Cumberland, costing from $4.23 to $4.45 per ton. 

Table of Approximate Quantities, Lifts and Duties at the Alewife Brook Pumping 

Station of the North Metropolitan System. 



MOHTHS. 


Total 
Pumpage 
(Gallona). 


Average 

per Day 

(Gallons). 


Minimum 

Day 
(Gallona). 


Maximum 

Day 
(Gallona). 


Average 

Lift 
(Feet). 


Average 
Duty (ft. -lbs. 
per 100 lbs. 
Coal). 


1000-1901. 

October 


87,600,000 


2,820,000 


1,784,000 


6,813,000 


13.30 


18,800,000 


November, 






87,487,000 


2,016,000 


1,580,000 


6,000,000 


13.06 


15,800,000 


December, 

• w 






115,180,000 


8,716,000 


2,414,000 


5,882,000 


13.04 


10,600,000 


January, . 






00,061,000 


2,005,000 


2,380,000 


4,376,000 


13.26 


17,000,000 


February, 








80,846,000 


2,860,000 


2,414,000 


8,270,000 


13.30 


17,200,000- 


March, 








180,246,000 


4,202,000 


2,414,000 


7,462,000 


12.07 


21,300,000 


April, 








204,308,000 


6,810,000 


5,106,000 


9,360,000 


12.88 


30,200,000 


May, . 








207,778,000 


6,702,000 


4,876,000 


8,220,000 


12.80 


28,200,000 


June, . 








128,412,000 


4,280,000 


2,883,000 


6,076,000 


13.00 


10,800,000 


July, . 








1 05,805,000 


8,000,000 


2,246,000 


6,400,000 


13.81 


15,600,000 


August, . 








01,671,000 


2,057,000 


2,162,000 


6,882,000 


18.11 


14,000,000 


September, 






88,012,000 


2,034,000 


2,246,000 


4,376,000 


13.10 


14,600,000 


October, . 






80,770,000 


2,806,000 


2,204,000 


6,800,000 


13.00 


15,000,000 


November, 






88,456,000 


2,048,000 


1,700,000 


6,076,000* 


12.07 


17,500,000 


December, 






144,201,000 


4,652,000 


2,228,000 


8,052,000 


13.08 


28,000,000 


Total, . 


1,720,422,000 


- 


- 


- 


- 


- 


Average, . 






- 


8,780,000 


2,586,000 


6,303,000 


13.00 


18,000,000 



* Exclusive of days when tide water was pumped for engine testing purposes. 
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Quincy Pcmping Station, 

[Operated by the Common wealth since April 1, 1901.] 

At this station are two compound condensing Deane pumping 

engines. 

Contract capacity of pumps ; one, 3,000,000 gallons, the other, 5,000,000 gallons, with 36-foot lift. 

Average duty for the year : 26,900,000 foot-pounds. 

Average quantity raised each day : 2,014,000 gallons. 

Force employed : 3 engineers. 

Coal used : first-quality Cumberland, costing from (4.25 to (4.76 per ton. 

Table of Approximate Quantities, Lifts and Duties at the Quincy Pumping Station 

of the South Metropolitan System. 



Momas. 


Total 

(OsJiSm). 


(IKitaSi. 


Dnjr 


ffhuont). 




I'uiv .fl.-ii.-. 

f ,i!rH)iill>*. 

Coal). 


""- 


85 80ODOO 


!SMD 




„,. 




July 










K 


n 


h'.wi'.tma 
mIiooIoqo 


Total, .... 




«r..™ 


,.«..«» 


V.W 


»!. 


„.»,. 



In the following tables the total cost of pumping and the rate per 
million foot-gallons at each of the five pumping stations are shown 
in detail : — 



Average Cost per Million Foot-gallons for Pumping at the Deer Island Station. 

Volume {23,732.3 Million Gallona) x Lift (11.47 Feet) = 172,763 Million F. 



„„.. 


Coat. 


Coat 
per Million 
Foot -gal Ions. 






•0 MS41. 












82 91 














lWM 




















•23,M3 IB 











* Include! labor at eoreeni; dednctiDg tbia it 



) glvDH oont of labor W.0S0OT. Deducting labor ai 
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Average Cost per Million Foot-gallons for Pumping at the East Boston Station. 

Volume (12,498.6 Million Gallons) X Lift (15.8 Feet) =844,227 Million Foot-gallons. 



Items. 



Coat. 



Coat 

per Million 
Foot-gallona. 



Labor. 

Goal, 

Oil, 

Waste, 

Water 

Packing, 

Miscellaneous supplies and renewals, 



Total, 



$11,960 67 

9,006 14 

202 SO 

49 64 

1,042 80 

74 72 

1,846 04 



$24,188 81 



$0.03477* 
.02616 
.00069 
.00014 
.00803 
.00022 
.00536 



$0.07027 



* Includes labor at screens; deducting this item gives cost of labor $0.02351. Deducting labor at 
screens gives cost of pnmping $0.06901. 



Average Cost per Million Fool-gallons for Pumping at the Charlestown Station. 

Volume (14,018.6 Million Gallons) X Lift (7.99 Feet) = 112,009 Million Foot-gallons. 



Items. 




Cost 

per Million 

Foot-gallons. 



Labor, 

Coal, 

Oil 

Waste 

Water, 

Packing 

Miscellaneous supplies and renewals, 



Total, 



$11,180 68 
3,433 19 
288 26 
86 24 
493 60 
199 72 
829 90 



$16,456 48 



$0.09981* 
.03065 
.00208 
.00077 
.00443 
.00178 
.00741 



$0.14693 



* Includes labor at screens; deducting this item gives cost of labor $0.06660. Deducting labor at 
screens gives cost of pumping $0.11872. 



Average Cost per Million Fool-gallons for Pumping at the Alewife Brook Station. 

Volume (1,729.4 Million Gallons) X Lift (13.09 Feet) = 22,638 Million Foot-gallons. 



Items. 

Labor, 

Coal 

Oil 

Waste, 

Water 

Packing, 

Miscellaneous supplies and renewals, 

Total 




Cost 

per Million 

Foot-gallons. 



$8,690 80 

1,939 25 

228 61 

29 61 

858 98 

29 40 

178 84 



$6,455 48 



$0.16305 
.08567 
.01010 
.00130 
.01586 
.00130 
.00790 



$0.28518 
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Average Cost per Million Foot-gallons for Pumping at the Quiney Station. 

Volume (668.86 Million galloni) X Lift (85.89 Feet) «= 19,767 Million Foot-gallons. 



Items. 




Oort 

per Million 
Foot»gaIloDf. 



Labor, 

Coal, . . . . . 

Oil 

Waste, 

Water 

Packing 

Miscellaneous supplies and. renewals, 



Total, 



$2,476 47 

1,268 78 

83 19 

622 

82 66 

21 46 

626 08 



$4,413 71 



$0.12628 
.06418 
.00168 
.00081 
.00418 
.00109 
.02666 



$0.22828 



Material intercepted at the Screens. 

At the three main line stations the sewage, before reaching the 
pumps, is passed through cages, set in pairs in the lower sewer and 
raised or lowered by steam power. 

The total amount of material, consisting of paper, rags and other 
miscellaneous matter, intercepted at the screens of the main line 
stations of the North Metropolitan System, during the fifteen months 
under review, was about 1,500 cubic yards, or about 1.7 cubic feet 
per million gallons pumped at Deer Island. 



Care of Special Structures. 

Studies of the flow in the Metropolitan sewers, siphons and out- 
fall pipes indicate that these are free from deposit and in a satisfac- 
tory condition. 

Respectfully submitted, 



Boston, December 81, 1901. 



WM. M. BROWN, 

Engineer, Metropolitan Sewerage Works. 



i'i 
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Appendix No. 1. 



Contracts made and pending during 

Contracts relating to the 

[Note.— The details of contracts made before 





1. 

Num- 
ber 
of Con- 
tract. 


S. 
WORK. 


8. 

Nam* 
ber of 
Bids. 


Amount of Bid. 


6. 




4. 

Next to Low- 
est. 


5. 

Lowest. 


Contractor. 


1 

s 

3 

• 

4 


160f 
166 
188 
210 


Excavating toil, 

Excavating soil, 

Excavating soil, 

Excavating soil from Sec- 
tion 8 of the Wachnsett 
Reservoir, and complet- 
ing the westerly portion 
of the North Dike, Clin- 
ton, Boylston and Ster- 
ling, Mass. 


9 
6 

5 
3 


$116,881 00 
1,248,400 00 
238,500 00* 
877,830 00 


$116,646 00* 
1,096,300 00* 
280,686 00 
360,870 00* 


Moulton & O'Mahoney, 

Nawn 8s Brock, 

Long & Little, 

Newell & Bnowling 
Construction Com- 
pany, Uxbridge, 
Mass. 















Contracts relating to the 



5 


196 


Wachnsett Dam, 


11 


$1,680,870 00 


$1,608,636 00* 


McArthnr Bros. Com- 
pany. 


6 


223 


78 tons special castings, . 


2 


7,416 66 


6,651 56* 


Camden Iron Works, 
Camden, N. J. 


7 


Special 
Order. 


Furnishing 8 24-inch and 
448-inch flange-end water 
valves and 4 48-inch bell- 
end water valves. 


2 


16,628 00 

• 


14,612 00* 


Chapman Valve Manu- 
facturing Company, 
Indian Orchard, 
Mass. 


8 


Special 
Order. 


18.6 tons special castings, 


1 




1,014 00* 


Taunton Locomotive 
Manufacturing Com- 
pany, Taunton, Mass. 















Contracts relating to the 



10 



3-M.f 
214 



Steel stairway, . 

Excavating mud and earth 
from that portion of Lake 
Cochituate known as 
Snake Brook Meadow, 
in Wayland and Natick, 
building embankments 
and facing them with 
gravel. 



Total, 



2 
8 



$1,498 00 
17,225 00 



$1,165 00* 
16,850 00* 



G. P. Bollard & Co., . 

Long & Little, Leomin- 
ster, Mass. 



•* Contract baaed upon (his bid. 



^ QoiftrMft. eom'gVA\A&. 
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the Year 1901 — Water Works. 
Reservoir Department. 

1901 have been given in previous reports.] 



7. 

Date 
of Contract. 


8. 

Date for 

Completion of 

Contract. 


9. 

Date of Final 
Estimate. 


10. 

Prices of Principal Items of 
Contracts made in 1901. 


11. 

Amount of 
Contract. 


12. 

Value of 
"Work done 
Dec. 31, 1901. 




April 10, '99, 
June 13, '99, 
Dec. 12, '99, 
Aug. 1,»01, 


June 1, '00, 
Dec. 1, '02, 
July 1, '03, 
Nov. 1, 04, 


Jan. 21, '01, 


For clearing and grubbing, 
$55 per acre ; for soil ex- 
cavation, $0.27, $0.33, $0.37 
and $0.39 per cu. yd. ; for 
earth excavation, $0.22 and 
$0.18 per cu. yd. ; for gravel 
excavation, $0.27 per cu. yd. 


$157,180 87 

1,096,300 00 

238,500 00 

360,870 00 


$157,180 87 

727,900 00 

174,400 00 

39,700 00 


1 
2 
8 

4 




$1,852,800 87 


$1,099,180 87 















Dam and 


Aqueduct Department. 








Oct. 1, '00, 


Nov. 15, '04, 


- 


- 


$1,603,635 00 


$190,218 24 


5 


Nov. 25, '01, 


June 1, '02, 


- 


$85.20 per ton of 2,000 lbs., 
delivered at Berlin, Mass. 


6,651 56 


- 


6 


Nov. 27, '01, 


April 15, '02, 




24-inch valves, $446 each ; 48- 
inch flange-end valves, 
$1,636 each; 48-inch bell- 
end valves, $1,100 each. 


14,512 00 




7 

• 


Dec. 14, '01, 


April 15, '02, 




$75 per ton of 2,000 lbs., de- 
livered at Berlin, Mass. 


1,014 00 


•* 


8 




$1,625,812 56 


$190,218 24 















Sudbury Department. 



Oct. 19, '00, 
Sept. 11, '01, 



Dec. 1, '00, 
Dec. 15, '01, 



April 18, '01, 



For mud and earth excava- 
tion, $0.24 per cu. yd. ; for 
gravel excavation, $0.25 
per cu. yd. 



$1,823 20 
14,000 00 



$15,823 20 



$1,328 20 
12,000 00 



$13,323 20i 



9 
10 



\ 
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Contracts made and pending during the 

Contracts relating to the 



1. 

Nam- 
be r 
of Coo- 
tract. 



3 



199 



200 



201 



t. 



WORK. 



Section 2. Weston Aque* 
duct, 8,700.feet in tunnel, 
4,756 feet in open trench. 



Section 3, Weston Aque- 
duct, 2,160 feet in tunnel, 
3,360 feet in open trench. 



Section 4, Weston Aque- 
duct, 4,155 feet in open 
trench. 



Num- 
ber of 
Bids. 



8 



9 



19 



Amount of Bid. 



4. 

Next to Low- 
est. 



s. 

Lowest. 



$234,681 60 



$200,477 00* 



131,226 10 



68,810 50 



127,507 50* 



64,888 50* 



6. 

Contractor. 



8hanahan, Casparls & 
Co , Louisville, Ky., 
and Columbus, O. 



Shanahan, Casparis & 
Co., Louisville, Ky., 
and Columbus, O. 



Patrick McGovern, Bos- 
ton, Mass. 



* Contract bated upon tb\a YAA, 
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Yeae 1901 — Water Works — Continued. 
Weston Aqueduct Department. 



7. 


8. 


». 


10. 


... 


... 




of Contract. 


Data lor 

■ u ni|.Lcli,,ri u 
Contract. 


Data or Final 
Eatlmata. 


Prion D f Principal Item* oi 


Amount nf 


Valoe of 
Work dona 
Dec.31,ltt01 




May 0. '01, 


Aug. 1, 'US, 


For harffl novation, iOX 


»2Q0,47T 00 


(49,000 00 


1 








pcrcu. yd., rorrocb i-tci.. 














vatlon.il.4Uvi; ^1- .VI ■; 




























i.el.: So. 1, '*-'.'» per «i. 














jil.; x.-.., - - r ' ■ 














f.^MriMmlr^cemo""// 


























tar:iu open lr,nch,. til.::. 














percu. yd.; In tunnel. |U 














P cr en j^J^* ™ 1 




















































































lihinnWliinnel.io.WSand 














(Si.;i |.*rcu, yd.; fordl- 










































V-hC\\J"ri' 9aVo l l' l r ° i 




























maao!!iy, *S per m.Jd.i 














InK.iJl.Bttpcrcn.yd. 














For earth excavation, (0.33 
per tu. yd.; for rock ai- 
cavallon.ll.40perim.yd.; 

nel.JS.2a per oil. yd.; (or 
brick maionry. laid In na^ 

po? ™?yo\™ /or natural 

yd.; for Portland cement 

treucb. ti.50 1'iV c.u. yd.; 
lining In tuned, S'..Mnil 
45.76 par en. yd.; for 

lald'lo , raSrtar r ' 1 *3: D ™"o y 

yd.; for face dre.Hn? of 

Tij.'ft. ; for dry rubble Hone 

for dry rabbis .tone pav^ 
lng.il BO par on. yd. 


117.607 60 


27, BM 00 




May 0,'BI, 


Aug. 1, '03. 




For earth excavation, »0.37 

f"ro'ot eicavatlo™' »S 10 
percn. yd,; forbrlokma- 
aonry, laid 111 natural ce. 
ment mortar, »11.M per 
cu. yd. ;(oroatliral cement 
concrew maaonir, *3.B0 
por eu. yd.; (ot Portland 

*a™aV' e'n-VdTfor A'- 


64,888 SO 


40,030 00 




































laid In mortar. «0 per cu. 
yd.; for face dr^lni: of 
pointed work, »0.2S par 


























iq. ft .; for dry nibble atone 














maaonry, (3.60 percu. yd.; 














for dry rubble atone piv. 
Ing.flpeien.jft. 


\ 


\ \_ 
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Contracts made and pending during 

Contracts relating to the 



i. 

Nam. 
ber 
of Con- 
tract. 



202 



2 



208 



3 



204 



S. 
WORK. 



Section 6, Weston Aque- 
duct, 6,296 feet in open 
trench, including a rail- 
road crowing. 



Section 6, Weston Aque- 
duct, 4,620 feet in open 
trench, including siphon 
chamber. 



Section 12, Weston Aque- 
duct, 6,600 feet in open 
trench. 



Nam* 
ber of 
Bids. 



16 



14 



16 



Amount of Bid. 



4. 

Next to Low- 
est. 



S. 

Lowest. 



$189,023 00 



121,497 00 



139,197 60 



$137,626 60* 



120,646 60* 



134,096 60* 



6. 

Contractor. 



Bruno, Salomone ft 
Petitti, Boston, Mass. 



Shanahan, Casparia ft 
Co., Louisville, Ky., 
and Columbus, O. 



Shanahan, Casparis ft 
Co., Louisville, Ky., 
and Columbus, O . 



* Contract based upon this bid. 



No. 57.] 



AND SEWERAGE BOARD. 



the Ykar 1901 — Watib Wobkb — Continued. 
Weston Aqueduct Department — Continued. 



:'ri( ■.( ITincipn] Items oi 

Cotitf»cl«rl»d«lnl»l. 



'!■:■.'''• i'..i-r"ill. yd.; for dl' 



i :: , - J .': 1 ,;.';'.;' 



SSST'Sm'i 


"SSSi"S: 














































none majopry, *3 per en. 



yd.: for dry tu 
poling, H.90 pc 



220 



METROPOLITAN WATER 



[Pub. Doc. 



Contracts hade and pending during 

Contracts relating to t?ie 



1. 

Num- 
ber 
of Cod* 
tract. 



9. 



WORK. 



Nam- 
berof 
Bid*. 



205 



208 



211 



Section 18, Weston Aque- 
duct, 6,000 feet in tunnel, 
1,700 feet in open trench. 



Castings for siphon cham- 
ber. 

Sections 8 and 10, Weston 
Aqueduct, 6,390 feet in 
open trench, including 
3 siphon chambers. 



9 



4 
11 



Amount of Bid. 



4. 

Next to Low- 
est. 



5. 

Lowest. 



$364,884 00 



11,840 00 



165,608 50 



$346,290 00* 



10,908 00* 



146,189 00* 



6. 

Contractor. 



Michael H. Keefe, Yonk- 
ers, N. Y. Assigned 
on Oct. 12, 1901, to Co- 
lumbus Construction 
Co., New York, N. Y. 



Henry R. Worthington, 
New York, N. Y. 

Winston & Co., Clinton, 
Mass. 



* Contract based upon this bid. 
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the Year 1901 — Water Works — Continued. 
Weston Aqueduct Department — Continued. 



7. 

Date 
of Contract. 



8. 

Date for 

Completion of 

Contract. 



9. 

Date of Final 
Estimate. 



10. 



Prices of Principal Items of 
Contracts made in 1901. 



11. 



Amount of 
Contract. 



IS. 

Value of 
Work done 
Dec. 31, 1001. 



May 20, '01, 



May 21, *01, 



Ang. 28, '01, 



Ang. 1, '08, 



April 1, '02, 



Ang. 1, '03, 



For earth excavation, $0.60 
percu.yd.; for borrowed 
earth, $0.25 per en. yd.; 
for rock excavation $0.80 
per en. yd.; for excava- 
tion from tunnel, $6 per 
en. yd. ; for brick masonry 
in open trench, laid in 
natural cement mortar, 
$12 per cu. yd.; for nat- 
ural cement concrete ma- 
sonry, in open trench, $5 
per cu. yd. ; for Portland 
cement concrete masonry : 
in open trench, $6 per cu. 
yd., for lining in tunnel, 
$6.25 and $5 per cu. 
yd.; for dimension stone 
masonry, laid in mortar, 
$80 per cu. yd.; for face 
dressing of pointed work, 
$0.50 per sq. ft.; for dry 
rubble stone masonry , 
$2.60 per cu. yd.; for dry 
rubble stone paving, $2 
per cu. yd. 

For 12 sets castings, $10,908, 



For earth excavation, $0.30 
per cu. yd. ; for borrowed 
earth, $0.18 per ou. yd.; 
for rock excavation, $1.76 
per cu. yd.; for brick 
masonry, laid in natural 
cement mortar, $11 per 
cu. yd. ; for natural cement 
concrete masonry, $8.86 
per cu. yd.; for Portland 
cement concrete masonry, 
$6.30 per en. yd.; for 
dimension stone masonry, 
laid in mortar, $60 per 
en. yd. ; for face dressing 
of pointed work, $0.60 per 
sq. ft.; for dry rubble 
stone masonry, $4 per on. 
yd. ; for dry rubble stone 
paving, $4 per en. yd. 



$846,290 00 



10,908 00 



146,189 00 



$46,066 00 



2,780 00 



11,851 00 



8 



222 



METROPOLITAN WATER 



[Pub. Doc. 



Contracts made and pending during 

Contracts relating to the 



1. 

Nam* 

ber 

of Coo* 

tract. 



3 



212 



218 



218 



WORK. 



Section 11, Weston Aque- 
duct, 6.800 feet in trench . 



Section 15, Weston Aque- 
duct, 600 feet in tan* 
nel, 5,125 feet in open 
trench, alto excavation 
from portion of Weston 
Reservoir and construc- 
tion of portion of dam 
and drain. \ 



Section 14, Weston Aque- 
duct, open channel and 
upper portion of reser- 
voir. 



8. 

Nam* 
ber of 
Bids. 



10 



10 



Amount of Bid. 



4. 

Next to Low- 
est. 



5. 

Lowest. 



9157,270 00 



197,556 00 



68,864 00 



$148,685 00* 



171,645 00* 



68*490 00* 



6. 

Contractor. 



Winston 8s Co., Clinton, 
Mass. 



Winston 8c Co., Clinton, 
Mass. 



Nawn 8s Brock, Boston, 
Mass. 



* Contract based upon this bid. 



No. 57.] 



AND SEWERAGE BOARD, 



2S3 



the Year 1901 — Water Works — Continued. 
Weston Aqueduct Department — Continued. 



of 



7. 

Date 



Date for 

Completion of 

Contract. 



Date of Final 



Prices of Principal Item* of 
Contracts made in 1901. 



11. 

Amount of 
Contract. 



lft. 

Value of 

Work don* 

Doe. 81, 1901. 



Ang. 28, "01, 



Aug. 28, '01, 



Aug. 1, "OS, 



Ang. 1, '08, 



Nov. 26, '01, 



Ang. 1, '08, 



For earth excavation, #0.32 
per en. yd.; for borrowed 
earth, #0.25 per en. yd.; 
for rock excavation, $1 .60 
per en. yd.: for brick 
masonry, laid in natural 
oement mortar, $11 per 
en . yd . ; for natural cement 
concrete masonry, $8.80 
per cu. yd.; for Portland 
cement concrete masonry, 
$5.80 per cu. yd.; for 
dimension stone masonry, 
laid in mortar, $50 per cu. 
yd.; for face dressing of 
pointed work, $0.60 per 
sq. ft.; for dry rubble 
stone masonry, $4 per cu. 
yd. ; for dry rubble stone 
paving, $4 per cu. yd. 

For earth exoavation: in 
open trenoh, $0.42 per ou. 
yd., in reservoir, $0.37 
per cu. yd.; for borrowed 
earth, $0.82 per cu. yd.; 
for rook excavation, $1.40 
per cu. yd.; for exoava- 
tion from tunnel, $5 per 
ou . yd . ; for brick masonry, 
in open trench, laid in 
natural cement mortar, 
$11 per ou. yd. ; for natu- 
ral cement concrete ma- 
sonry, in open treneb, 
$3 80 per ou. yd.; for 
Portland cement concrete 
masonry : in open treneb, 
$5.10 per cu. yd., for lin- 
ing in tunnel, $7 and $6 
per cu. yd. ; for dimension 
stone masonry, laid in 
mortar, $80 per eu. yd.: 
forfacedressingof pointed 
work, $0.66 per sq. ft.; 
for dry rubble stone ma- 
sonry, $3 per eu. yd.; for 
dry rubble stone paving, 
$3 per cu. yd. 

For earth excavation, $0.28 
per cu. yd.; for rock ex- 
cavation , $1 .50 per cu . yd . ; 
for riprap, $1 per cu. yd.; 
for slope paving, $2 per 
cu. yd.; for Portland ce- 
ment concrete masonry, 
$5 and $5.50 per cu. yd.: 
for ashlar masonry, $18 
per en. yd. ; for dimension 
stone masonry, $80 per 
cu. yd. ; for face dressing 
of pointed work, $0 40 per 
sq. ft. ; for laying 36-inch 
cabt-lron pipe, $1 per lin . ft . 



i 



$148,686 00 



171,645 00 



$4,884 00 



68,490 00 



8 
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Contracts made and pending during 

Contracts relating to the 



1. 

Num- 
ber 
of Con. 
tract. 



ft. 



WORK. 



3. 

Num- 
ber of 
Bide. 



219 



220 



Special 
Order.f 



Section 1 of the Weston 
Reservoir, central por- 
tion. 



Section 2 of the Weston 
Reservoir, lower portion 
of reservoir, including 
dam and concrete drain. 



19 tons 16-inch and 12 tons 
12-inch cast-iron water 
pipe, and 2 tons special 
castings. 



Total, 



11 



9 



3 



Amount or Bid. 



4. 

Next to Low- 
eat. 



$64,971 25 



90,152 50 



777 00 



5. 

Lowest. 



$59,687 50* 



88,292 50* 



768 90* 



6. 



Contractor. 



Nawn & Brock, Boston, 
Mass. 



Nawn & Brock, Boston, 
Mass. 



United States Cast Iron 
Pipe and Foundry 
Company .Philadelphia, 
Pa. 



Contracts relating to the 



4 


72> 


6 


122f 


6 


126f 


7 


187f 


8 


171f 


9 


185f 


10 


192f 


11 


194f 


12 


196U 


18 


l.Mft 


14 


206 



8 pumping engine*, . 

Pumping engine, 

Low-service pumping sta 
tion. 

Spot Pond pumping sta 
tion. 

8 sluice gates, . 

Gate-house, 

Forbes Hill Reservoir, 

Forbes Hill standpipe, 

Tunnel under Mystic 
River. 

Tubular boilers, 

Masonry water tower on 
Forbes Hill, Quincy, 
Mass. 



5 

4 

9 

10 

S 

9 
13 



$195,000 00 

64,000 00 

198,050 00 

110,822 50 

10,689 00 
10,399 00 
86,355 00 

4,498 00 

-5 

6,550 00 
24,973 00 



$136,500 00* 


62,500 00* 


182,659 50* 


108,480 00* 


8,986 00* 


9,974 00* 


34,736 00* 


4,425 00* 


§ 


4,900 00* 


24,790 00* 



Holly Manufacturing 
Company. 

Holly Manufacturing 
Company. 

Norcrosa Bros , 

McNeil Bros., 

The Atlantic Works, . 

John S.Jacobs & Son, 

Beckwith & Quacken- 
bush. 

Walsh's Holyoke Steam 
Boiler Works. 

Charles A. Haskin, 

Lake Erie Boiler 
Works. 

J. E McCoy, Boston, 
Mass. 



* Contraot based upon this bid. 

| This contract charged to maintenance. 



f Contraot completed. 

§ Competitive bids were not received on this contract. 
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the Year 1901 — Water Works — Continued. 
Weston Aqueduct Department — Concluded. 



7. 

Date 
of Contract. 



8. 

Date for 

Completion of 

Contract. 



9. 

Date of Final 
Estimate. 



10. 



Prices of Principal Items of 
Contracts made in 1901. 



11. 



Amount of 
Contract. 



It. 

Value of 

Work done 

Dec. 81, 1001. 



Nov. 26, '01, 



Nov. 26, '01, 



Aug. 1, '03, 



Aug. 1, '03, 



May 9, '01, 



June 19, '01, 



For earth excavation, $0.25 
per en. yd.; for rook ex- 
cavation, $1.50 per cu. yd. ; 
for riprap, $1 per en. yd.; 
for furnishing and laying 
18 and 20 inch sewer pipe 
for drains and culvert, 
$2.50 per lin. ft. 

For clearing and grubbing, 
$100 per aore; for earth 
excavation, $0.29, $0.34 
and $0.80 per cu. yd. ; for 
rock excavation, $1.30 and 
$2.50 per cu. yd.; for rip- 
rap, $1 per cu. yd.; for 
slope paving, $2.50 per cu. 
yd.; for Portland cement 
concrete masonry, $5 and 
$5.50 per cu. yd.; for di- 
mension stone masonry, 
$40 per <fu. yd.; for face 
dressing of pointed work, 
$0.50 per sq. ft.; for lay- 
ing 16-inch cast-iron pipe, 
$0.75 per lin. ft. 

Pipes, $21.90, special cast- 
ings, $45, per ton of 2,000 
lbs. 



$59,587 50 



88,292 50 



792 28 



$1,815,921 73 



$792 23 



$294,038 28 



Distribution Department. 










Oct. 20, '97, 


July 20, '99, 


Sept. 11, '01, 


- 


$150,784 62 


$150,784 62 


4 


Sept. 20, '98, 


Jan. 20, '00, 


Nov. 6, '01, 


- 


78,139 38 


78,189 88 


6 


Aug. 26, '98, 


July 15, '99, 


May 2, '01, 


- 


200,549 82 


200,549 82 


6 


Jan. 7, '99, 


Dec. 15, '99, 


May 24, '01, 


- 


122,181 08 


122,181 08 


7 


June 28, '99, 


Jan. 1, '00, 


July 81, '01, 


- 


9,262 00 


9,262 00 


8 


April 21,' 00, 


Oct. 1, '00, 


June 4, '01, 


- 


9,974 00 


9,974 00 


9 


July 7/00, 


Dec. 1, '00, 


Dec. 24, '01, 


- 


37,258 61 


37,253 61 


10 


July 20, '00, 


Nov. 1, '00, 


Jan. 15, '01, 


- 


4,529 72 


4,529 72 


11 


Aug. 2, '00, 


Nov. 1, '00, 


Mar. 6, '01, 


- 


20,507 81 


20,507 81 


12 


Sept. 26, '00, 


Nov. 15, '00, 


July 25, '01, 


- 


4,900 00 


4,900 00 


13 


May 28, '01, 

• 


Nov. 1,H)1, 


- 


For whole work, $24,790, . 


24,790 00 


16,500 00 


14 
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Contracts made and pending during 

Contracts relating to the 



1. 

Nuao- 

of Con- 
tract. 



1 i 207f 



8 
4 



8 

9 

10 

11 



209 



215f 



216 



217 



221 



222 



Special 
Order, f 



Special 
Order, f 

Special 
Order, f 

Special 
Order, f 



ft. 



WORK. 



3. 

Num- 
ber of 
Bide. 






Amount of Bid. 



Laving water pipe* in 
Stoneham, Maas., Sec- 
tion 29 of the distribu- 
tion ay stem. 



Bear Hill Reservoir in 
Stoneham, Maaa. 



Connection chamber at 
Chestnut Hill. 

8,900 tons caat-iron water 
pipes, 7,800 tone 48-inch, 
1,100 tons 60-inch, 100 
tens special castings. 



8,950 tons caat-iron water 
pipes, 6,690 tons 48-inch, 
8,860 tons 60-inch, 100 
tons special castings § 



89 water valvea, 10 86-inch, 
8 24-inch, 6 16-inch, 16 
12-inch. 



284 tons special castlnga,§ 



50 tons 12-inch cast-iron 
water pipes. 



5 20-inch water gates, 

Hydraulic cylinder for 
86-inch valve and 16- 
inch check valve. 

Furnishing and erecting 
3 20-inch sluice gates 
and 1 12-inch sluice 
gate. 



Total, 



4. 

Next to Low- 
est. 



3. 

Lowest. 



6 ;i $22,646 10 



3 

2 
1 



$20,907 50* 



19,456 00* 



1,658 00 

48-inch pipes, 
$25.80 per 
ton; spe- 
cial cast- 
ings, $60 
per ton 4 



12,650 00 



23,727 64 



1,080 00 



1,500 00 



1,372 00 



16,950 00 



1,552 00* 

48-inch pipes, 
$22.87 per 
ton; spe- 
cial cast- 
ings, $59 
per ton.* 

48-inch pipe, 
$23.87 per 
ton ; 60- 
inch pipe, 
$26.90 per 
ton: spe- 
rial cast- 
ings, $75 
per ton.* 

11,940 00* 



22,894 25* 

1,075 00* 

1,075 00* 
1,099 00* 

1,010 00* 



Contractor. 



The C. H. Eglee Com- 
pany, Boston, Maaa. 



The C. H. Eglee Com- 
pany, Boston, Maaa. 



Norcroas Bros., Boston, 
Maas. 

United States Caat Iron 
Pipe and Foundry 
Company, New York, 

si . X « 



United Statea Caat Iron 
Pipe and Foundry 
Company, New York, 

A^l • X • 



Geo. F. Blake Manu- 
facturing Company, 
New York, N. Y. 

Geo. F. Blake Manu- 
facturing Company, 
New York, N. Y. 

United Statea Cast Iron 
Pipe and Foundry 
Company, New York, 
N.Y. 

Coffin Valve Company, 
Boston, Mass. 

Coffin Valve Company, 
Boston, Mass. 

Coffin Valve Company, 
Boston, Maas. 



* Contract baaed upon this bid. f Contract completed. 

/ Bid did not conform with specifications regarding Ume ot fa\Y<rot? , wad ™* V&totmal. 
§ laeladea pipe* and eastinga aupplied to other department!. 
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the Year 1901 — Water Works — Continued. 
Distribution Department — Concluded. 



7. 

Date 
of Contract. 



8. 

Date for 

Completion of 

Contract. 



9. 

Date of Final 
Estimate. 



10. 



Prices of Principal Items of 
Contracts made in 1901. 



11. 



Amount of 
Contract. 



It. 

Value of 
Work done 
Dec. 31, 1901. 



June 22, '01, 



July 16, '01, 



July 5, '01, 
Nov. 21, »01, 



Nov. 21, '01, 



Nov. 80, '01, 

Nov. 25, '01, 

April 18, '01, 

May 16, '01, 
July 8, '01, 

July 15, '01, 



Sept. 15, *01, 



Nov. 15, '01, 



Dec. 1, '02, 



Dec. 1, '02, 



Aug. 80, '02, 



Sept. 1, '02, 



May 1, »01, 



Dec. 11, '01, 



Oct. 24, '01, 



June 5, '01, 

Oct. 2, '01, 
Oct. 18, '01, 

Dec. 4, '01, 



For laying cast-iron pipe: 
24-inch, $1.80 per lin. ft., 
20-inch, $1.08 per lin. ft. ; 
for laying cable, $0.05 per 
lin. ft.; for rock excava- 
tion, above grade, $3 per 
cu. yd.; for brick cham- 
bers: for 20-inch valves, 
$50 each ; for small valves, 
$30 each. 

For earth excavation, $0.40 
per cu. yd. ; for rock exca- 
vation, $1.95 percu.yd.; 
for Portland cement con- 
crete masonry, $7 per cu. 
yd.; for paving set in 
mortar, $3 per cu. yd.; 
for riprap, $1.50 per cu. 
yd.; for granite dimension 
stone masonry, $50 per cu. 
yd. 

For building complete, 
$1,552. 

48-inch pipe, $22.87; 60- 
inch pipe, $26.90; special 
castings, $59 per ton of 
2,000 lbs., delivered in 
Newton, Mass. 

48-inch pipe, $23.87; 60-inch 
pipe, $26.90; special cast- 
ings, $75 per ton of 2,000 
lbs., delivered at Glen- 
wood, Newton, Fayville 
and Berlin, Mass. 



36-inch valves, $678; 24- 
inch valves, $273 ; 16-inch 
valves, $161; 12-inch 
valves, $134. 

$78 to $88 per ton of 2,000 
lbs., delivered at Glen- 
wood, Newton, Fayville 
and Berlin, Mass. 

$21.50 per ton of 2,000 lbs., . 



$215 each, . 

Hydraulic cylinder, $950; 
16-inch check valve, $149. 

20-inch sluice gates, $278 
each; 12-inch sluice gate, 
$191. 



$20,450 12 



19,456 00 



1,552 00 
218,876 00 



281,817 30 



11,940 00 

22,894 25 

1,076 00 

1,075 00 
1,099 00 

1,010 00 



$1,188,616 71 



$20,450 12 



17,720 21 



1,552 00 



1,077 72 

1,075 00 
1,099 00 

1,010 00 



$697,566 09 



3 
4 



6 



8 

9 

10 

11 
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Contracts made and pending during the Year 1901 — Water Works 

— Concluded. 

Summary of Contracts.* 



Approximate 
Amount of 
Contracts. 



Value of Work 
done Decern* 
ber 31, 1901. 



WaehuaeU Reservoir, 4 contract*, 

Wacbuaett Dam, 2 contract*, 

Sndbmy Department, 1 contract, 

Weaton Aqueduct and Reservoir, 14 contracts 

Distribution Department, 10 contracts, 

Total of 37 contracts made and pending daring the year 1901, 
194 contracts completed in 1896, 1897, 1898, 1899 and 1900, . 

Deduct for work done on 11 Sudbury Reservoir contracts by the city 
of Boston, 



Total of 231 contracts, 



$1,862,800 87 

1,610,286 56 

14,000 00 

1,815,129 60 

1,158,949 90 



$6,461,166 33 
6,862,991 67 



$13,314,158 00 
512,000 00 



$12,802,158 00 



$1,099,130 37 

190,218 24 

12,000 00 

293,246 00 

667,896 66 



$2,262,491 17 
6,862,991 67 



$9,126,482 84 
612,000 00 



$8,613,482 84 



* In this summary, contracts charged to maintenance are excluded. 
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Appendix No. 2. 



Cehent Tests. 
The following tables contain : — 

1. Long-time tests of cements used by the Dam and Aqueduct and Res- 
ervoir departments during the years 1896 to 1900, inclusive. The tests for 
shorter periods were published in Appendix No. 8 of the last annual report 
of the Metropolitan Water Board, and are omitted this year. 

2. All tests of cement used in the construction of the Wachusett Dam 
during the year 1901. 

3. Tests of all cements used in the construction of the Weston Aqueduct 
during the year 1901. 

The methods of testing were the same as described in Appendix No. 3 of 
the report of the Metropolitan Water Board for the year 1897. 



Tabulation of Cement Tests for All Brands of Natural Cement, of which 
Sine Hundred Barrels or More were used on Construction Work by the 
Dam and Aqueduct and Reservoir Departments from 1896 to 1900, 
Inclusive. 
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Tabulation of Cement Tests for JO Brands of Portland Cement, of vhidt 
-Vine Hundred Barrels or More were used on Construction Work by At 
Dam and Aqueduct and Reservoir Departments from 1896 to 1900, 
Indusioe. 
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Table No. 2. — Rainfall in Inches at Jefferson, Mast., in 1901. 



DAT OF MONTH. 
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■1 


i 


4 
5" 
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ji 
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£ 

& 
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1 
95 
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». 
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IS, . 

23, 

IB, 






9, Mi 


B.Mf 


1.60 


« 


t.Mf 

i.iot 

l.U 


o.wt 

O.Mt 

o.iet 
s.wt 




fl.TSt 
0.04J 


O.T0| 
D.OJJ 

0.10J 

1.80J 


O.llt 

o-esn 

O.OSf 

























Total lor lbs je»r, 67.3T lncho. 
* Rilnfull Inpladod Id UibI of following rtny. I Italn. 
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Table No. 3. - 


-Rainfall 


in Inches at 


''ramingham. 


Mass., in 7901. 


DAY OF MONTH, 
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Table No. 4. ■- Rainfall at Chettnut HOI Reservoir in 1901. 



.DATE. 


j 


ii 


a—. 


DATE. 


i 

1 


j! 


Uu ration. 


Jan 

Jaa 

Jm 
Ju 


M. f" 
lal, [ 1 


M 

n 

IK 

u 


Hat a and 

9 do wand 
nlD. 

Buow. 
Bnow. 


1 .80 A.M. 
3.1 ( P.M. 

3.1* P.M. to 


Apt. a, 

Apr. 0. 
Apr. 10, 
Apt. 16, 
Apr. 10, 
Apr. 20, 
Apr. 31, 
Apr. 22, 

Apr. 24, 

Apr. 84, 
Apr. 36, 

Apr. 80, 
Total, 


0.0B 

h 


Showara 
Bain. 

Bain. 

Bain. 

Balti. 

Rain. 


Daring day. 
During day. 

4.16 F.H. LO 

7.80 P.R. 


F»b. 4, 
Fab. «, 

Fab. 13, 
Feb. 24, 


!• 


w 

IT 

I" 


Bnow. 
Bnow. 







M 


1.00 A.M. 

12.13 P.M. 10 11.30. P.M. 




i* 


n 

13 

u 




S.OOa.m. to 3.00 p.m. 
lJta.lt. to 4.30 a.m. 
0.00 p.m. to 

B .16 A.M. 

8.80 p.m. 

1.30 A.M. to 3.00 P.M. 

10.00 A.M. to 10.30P.M. 
2.00 P.M. lo 10.00 p.m. 




Un. 4, 
Hu. 4, 
Mar. 6, 
Mar. 8, 

Mar. 10, 
Mar. 10, 
Mar. 11, 
Mar. 14, 
Mar. £0, 
Mai. 21, 
Mar. 21, 
Mar. 34, 
Mat. 36, 
Mar. 37, 
Total, 


Bate 
Blip 

Bain 

Bain 

B*Jn 
Rate 

Bain 




May 1, 
May 3, 
May 10, 
May 11, 
May 13, 
May 18, 
May 10, 

May 30, 
May 33, 
May 24, 
May 26, 
May 87. 
May 21, 
May 28, 
May 20, 
Jnna 1, 
Total, 


1- 

!' 



;■- 

!• 

1; 


n 

OS 
08 

n 


Bain. 

Bain. 

Bain. 

Rain. 
Bain. 

Bain, 

Bain. 


2.80 P.M. to 

12.10 A.M. to 

1.00 A.M. 
fl.lOA.B. to 0.10 A.M. 

12.80 A.M. U 2.00 A.M. 

4 JO P.M. to 
12.80a.m. to 7.00a.m. 

2.00 a.m. to 3.00 a.m. 


Apr. 3, 


\' 


11 

1 


Bain. 


T .46 A.M. 10 9.30 P.M. 
0.00 a.m. to 10.00 P.M. 
3.00 F.H. to 

T.30 A.M. 




Ap 
Api 
Apr 


1, 
■ *• 


Halo 
Bala 




Jnna 7, 
Jnna a, 
XaaaU 


t 


Bain. 


4.30 a.m. 
1JMA..M.. to 18.30 p.m. 
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Table No. 4. — BainfaU at Chestnut HifL Reservoir in 1901 — Concluded. 



DATE. 



June 22 
June 22 
June 23 
June 24 
Jane 80, 
Total 



July 6 
July 6. 
July 6, 
July 6 
July 9 
July 11 
July 12 
July 17 
July 22 
July 25 
July 29 
Total 



Aug. 4 
Aug. 7 
Aug. 11 
Aug. 18 
Aug. 19 
Aug. 25 
Aug. 26 
Sept. 1 
Total 



Sept. 1 
Sept. 11 
Bept.ll, 
Sept. 12, 
Sept. 15 
Sept. 17, 
Sept. 18 
Sept. 10 



V 

■s 

a 



■go 



tf 



QD 



Duration. 



0.63 

0.05 

0.03 
0.02 



1.28 



Rain. 
Rain 



• 



Bain. 
Rain. 



7.40 a.m. to 9.40 a.m. 
10.10 a.m. to 11.80 A.M. 
1.00 a.m. to 1.35 a.m. 
9.15 p.m. to 11.00 p.m. 
1.05 A.M. to 1.25 A.M. 



0.21 
0.06 
0.32 
0.02 
0.11 

2.15 

0.45 
0.03 
0.95 
2.10 



6.40 



Rain. 

Rain. 

Rain. 

Shower. 

Rain. 

Rain. 

Rain. 
Rain. 
Rain. 
Rain. 



12.30 a.m. to 2.00 A.M. 

2.00 A.M. to 4.30 A.M. 

9.00 a.m. to 9.50 A.M. 
During evening. 

8.10 a.m. to 1.30 p.m. 

4.20 p.m. to 

1.00 A.M. 

1.10 p.m. to 8.30 p.m. 
12.45 A.M. to 1.15 A.M. 

1.80 A.M. to 6.15 A.M. 
12.30 A.M. to 6.00 A.M. 



0.18 
1.45 
0.10 

0.34 

2.10 
0.03 



4.15 



Rain. 
Rain. 
Rain. 

Rain. 

Rain. 
Rain. 



2.15 p.m. to 9.30 p.m. 
8.30 a.m. to 2.15 p.m. 
3.05 a.m. to 3.45 a.m. 
10.15 P.M. to 

3.40 a.m. 
6.80 P.M. to 

12.45 A.M. 

1.15 A.M. tO 7.00 A.M. 



0.37 
0.67 
0.10 
0.15 
0.29 
0.45 

0.85 



Rain. 
Rain. 
Rain. 
Rain. 
Rain. 
Rain. 

Rain. 



7.00 a.m. to 4.00 p.m. 

8.30 a.m. to 11.40 A.M. 

6.50 p.m. to 7.80 p.m. 

2.00 p.m. to 8.30 p.m. 

8 JO p.m. to 9.46 P.M. 
11.10 a.m. to 5.10 p.m. 
10.00 A.M. to 

7.00 a.m. 



DATE. 



a 






Duration. 



Sept. 20 

Sept. 29 

Total 



Oot. 2 
Oct. 3 
Oot. 6, 
Oet. 6 
Oct. 14 
Oct. 17, 
Total 



Nov. 11 
Nov. 12, 
Nov. 18 
Nov. 19 
Nov. 24 
Nov. 25 
Nov. 26 
Total 



Deo. 3 
Dec. 4 
Dec. 9 
Dec. 10 
Dec. 10 
Deo. 18, 
Deo. 14 
Dec. 15 
Dec. 17 
Dec. 18 
Dec. 24 
Dec. 26 
Dec. 27 
Dec. 29 
Deo. 80 
Total 



0.16 
0.71 



3.25 



Rain. 
Rain. 



4.80 p.m. to 8.30 p.m. 
2.00 A.M. to 11.80 p.m. 



0.48 

0.12 
0.01 
2.86 
0.04 



3.01 



Rain. 

Rain. 
Rain. 
Rain. 
Rain. 



10.00 p.m. to 

2.00 A.M. 
2.00 a.m. to 7.00 A.M. 
9.30 a.m. to 5.00 P.M. 
2.00 a.m. to 11.00 p.m. 
1.50 P.M. to 5.20 P.M. 



! 



0.47 



0.11 
21 
0.04 



I- 



2.83 



4.15 P.M. 



Snow and 
rain. 


to 


1.80 A.M. 


Snow. 


1.80 a.m. to 


7.15 p.m. 


Rain. 


8.45 a.m. to 


5.80 p.m. 


Snow. 


4.80 A.M. to 


9.30 a.m. 



1.63 

1.02 

0.03 
0.08 



U. 



65 

0.12 
0.78 
0.86 

2.18 



8.25 



Rain and 
■now. 

Rain. 

Rain. 
Rain. 

Rain. 

Snow. 
Rain. 



Snow and 
rain. 



Rain. 



3.30 a.m. to 

2.00 A.M. 
10.00 p.m. to 

9.20 a.m. 
10.00 a.m. to 10.45 a.m. 
6.16 P.M. to 7.80 p.m. 
9.30 p.m. to 

6.80 p.m. 
10.00 A.M. to 

9.30 A.M. 
2.00 A.M. to 10.30 A.M. 
8.30 P.M. to 

2.00 p.m. 
5.00 A.M. to 

8.80 P.M. 



Total rainfall for the year, 64.21 inches. 
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Table No. 9. — Nashua River. — Statistics of Fkno of Whter, 
and Rainfall, July, 1896, to December, 1901, inclusive.* 

[WtMNb«d = 119.00 ■qaare miles.] 









■2 § --. 


^ 5 | 


»„„..,., 
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MONTHS. 


15a 


i«L 


= 1 

|1 


Decern bo r.' 


7™ 


ha, . 




39.911 

u'.na 
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jj 
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S86 


s!72 


0.B99 
oijSS 


1Z.8 
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ToMle, 

g=;.'"' 

April,' '. 
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July, . . 

September, 

November,' 
December, 
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91.739 

]lj!ili>7 
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a! SB 

sin 
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aisia 
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111.6 
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Totttln, 
Average fa 
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September, 

November,' 
December, 
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fl 
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149.180 


T.B06 

lissa 


0.113 

b!ub 

S.98S 


119 
1U 


ISO 
MB 


u.si 

sisT 

sits 
sioi 


aiiso 


».T 

mi!t 
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■t!b 


Totale, 


year 




,'.„ 


.«"» 
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o" ,> 


111.67! 


97. K 


;l'J..-.7,-, 


BB.l 



• The gajlnge of tba Naabua River (Sooth Branch) at Clinton are here publlehed lor Iha I 
Attention la called to a description of the method of mine, given on page 91, 
t Including email qnantlttea wasted In cleaning aqneduc t. 
J Id pond" and mill reaervolre. 



METROPOLITAN WATER [Pub. Doc. 



Table No. 9. — Nashua River. — Statistics of Flow of Water, Storage and 
Rainfall, July, 2896, to December, 1901, inclusive- Concluded. 

[ Watershed — 119.00 aqat-re mile*.] 



Hill 

lllll 



if J 

ion 



Touts, 

ATerngt for year, 



February, . 
May, . 

A°Ri ' 

November, 
December, 

Totals, 

Average to 







f In pondi and mill reservoir*. 
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Table No. 10. — Yield of the Nashua River (South Branch) in Gallons 

per Day per Square Mile * from 1897 to 1901. 



MONTHS. 



1897. 



1898. 



1899. 



1990. 



1901. 



January, 

February, 

March 

April, 

May 

June, 

July, 

August, 

September, 

October, 

November, 

December, 

Average for year, • 

Average for driest months, . 



796,000 

081,000 

2,760,000 

1,632,000 

1,168,000 

1,181,000 

1,442,000 

896,000 

880,000 

248,000 

1,288,000 

2,275,000 



1,258,000 



886,000 



1,563,000 

1,685,000 

3,088,000 

2,027,000 

1,390,000 

828,000 

888,000 

1,825,000 

676,000 

1,509,000 

2,170,000 

2,061,000 



1,551,000 



1,013,000 



2,092,000 

1,090,000 

2,776,000 

8,876,000 

862,000 

561,000 

854,000 

236,000 

250,000 

245,000 

480,000 

859,000 



1,051,000 



312,000 



796,000 

4,054,000 

3,722,000 

1,580,000 

1,882,000 

578,000 

217,000 

197,000 

127,000 

282,000 

875,000 

1,570,000 



1,264,000 



877,000 



519,000 

856,000 

2,718,000 

4,986,000 

2,729,000 

985,000 

477,000 

512,000 

820,000 

647,000 

517,000 

8,234,000 



1,507,000 



576,000 



Mean for 6 

Years, 
1897-1901. 



1,153,000 

1,615,000 

3,014,000 

2,720,000 

1,506,000 

827,000 

565,000 

638,000 

351,000 

585,000 

1,055,000 

1,900,000 



1,325,000 



668,000 



* The area of the watershed need in making up these records includes water surfaces amounting to 
2.2 per cent, of the whole area. 
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Table No. 12. — Times when the Sudbury and Oochituate Aqueducts have 
been in Service, and the Sources from which the Supply for the Sudbury 
Aqueduct has been drawn. 

Sudbury Aqueduct : — 

From 7.00 a.m. Jan. 1 to 9.45 a.m. Feb. 18, from Framingham Reservoir 

No. 3. 
From 9.45 a.m. Feb. 18 to 2.20 p.m. Mar. 8, from Framingham Reservoirs 

Nos. 2 and 3. 
From 2.20 p.m. Mar. 8 to 11.00 a.m. Mar. 12, from Framingham Reservoirs 

Nos. 1, 2 and 3. 
From 11.00 a.m. Mar. 12 to 11.30 a.m. Mar. 14, from Framingham Reservoirs 

Nos. 1 and 3. 
From 11.30 a.m. Mar. 14 to 11.35 a.m. Mar. 23, from Framingham Reservoirs 

Nos. 1, 2 and 3. 
From 11.35 a.m. Mar. 23 to 12.00 p.m. Apr. 11, from Framingham Reservoir 

No. 3. 
From 6.00 p.m. Apr. 12 to 10.30 p.m. Apr. 17, from Framingham Reservoir 

No. 3. 
From 4.30 p.m. Apr. 18 to 8.30 p.m. Apr. 24, from Framingham Reservoir 

No. 3. 
From 3.00 p.m. Apr. 25 to 8.30 p.m. May 1, from Framingham Reservoir 

No. 3. 
From 3.00 p.m. May 2 to 11.00 a.m. June 13, from Framingham Reservoir 

No. 3. 
From 11.00 a.m. June 13 to 9.30 a.m. July 9, from Framingham Reservoirs 

Nos. 2 and 3. 
From 9.30 a.m. July 9 to 7.00 a.m. July 26, from Framingham Reservoirs 

Nos. 1, 2 and 3. 
From 7.00 a.m. July 26 to 10.40 a.m. Aug. 3, from Framingham Reservoirs 

Nos. 2 and 3. 
From 10.40 a.m. Aug. 3 to 7.00 a.m. Jan. 1, 1902, from Framingham Reservoir 

No. 3. 

Cochituate Aqueduct : — 

From 7.00 a.m. Jan. 1 to 8.00 p.m. May 7. 
From 5.15 p.m. June 11 to 7.00 a.m. Nov. 18. 
From 12.00 M. Dec. 3 to 7.00 p.m. Dec. 6. 
From 1.00 p.m. Dec. 9 to 12.00 m. Dec. 13. 
From 3.00 p.m. Dec. 16 to 11.00 a.m. Dec. 21. 
From 10.00 a.m. Dec. 22 to 10.00 a.m. Dec. 26. 
From 1.00 p.m. Dec. 26 to 9.00 a.m. Dec. 30. 
From 10.00 a.m. Dec. 81 to 7.00 a.m. Jan. 1, 1902. 
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Table No. 18. — Average Daily Quantity of Water flowing through Aque- 
ducts in 1901, by Months. 





Wachusett 
Aqueduct 
(Gallons). 


SUDBUBT AQUKDUOT. 




MONTH8. 


From 

Framlngham 

Reserrotr 

No. 8 
(Oallont). 


From 
Framlngham 

Retenroirs 
Not. 1 and 2 

(Gallons). 


Total 
(Oallont). 


Cochitnate 

Aqueduct 

(Oallont). 


January, 


75,168,000 


102,574,000 


— 


102,574,000 


14,789,000 


February, 


45,667,000 


92,378,000 


8,429,000 


100,807,000 


14,564,000 


March, . 


124,065,000 


66,542,000 


34,771,000 


101,313,000 


16,586,000 


April, • 


39,894,000 


82,687,000 


106,000 


82,748,000 


15,688,000 


May, . 


58,836,000 


86,342,000 


97,000 


86,439,000 


8,825,000 


June, . 


75,120,000 


91,866,000 


7,277,000 


99,143,000 


6,660,000 


July, . 


57,839,000 


69,673,000 


13,576,000 


83,249,000 


19,442,000 


August, . 


59,687,000 


76,284,000 


348,000 


76,632,000 


23,800,000 


September, . 


41,627,000 


71,447,000 


- 


71,447,000 


23,693,000 


October, 


48,674,000 


82,048,000 


— 


82,048,000 


21,500,000 


November, . 


54«850,000 


93,970,000 


— 


93,970,000 


10,670,000 


December, . 


87390,000 


104,129,000 


— 


104,129,000 


7,490,000 


Averages, 


64,299,000 


84,930,000 


5,398,000 


90,328,000 


14,890,000 

1 



Nora.— Slight discrepancies between the figure* for flow in the Wachusett Aqueduct in this table 
and those in Table No. 7 are due to taking account of quantities wasted in cleaning the aqueduot which 
were not discharged into Sudbury Reservoir. 

The Wachusett Aqueduct discharges into Sudbury Reservoir, whence the water flows into Fram- 
lngham Reservoir No. 8. Of the total quantity flowing through the Sudbury Aqueduct, an average of 
1,489,000 gallons per day flowed into Lake Cochitnate, leaving an average of 88,839,000 gallons per day, 
which, with the exception of a small quantity wasted in cleaning the aqueduct, was discharged into 
Chestnut Hill Reservoir. 
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Table No. 20. — Average Daily Consumption of Water in Cities and 
Towns in the Metropolitan Water District and the Town of Swampscott, 
supplied wholly or in Part by the Metropolitan Water Works {1901). 



MONTHS. 



Supplied by 

Metropolitan 

Works 

(Million 

Gallons) . 



Supplied 

from Local 

Sources 

(Million 

Gallons).* 



Total 

(Million 

Gallons). 



Estimated 
Population. 



Consump- 
tion per 
Inhabitant 
( Gallons) » 



January, . 
February, 
March, . 
April, . 
May, 
June, 
July, 
August, . 
September, . 
October, . 
November, 
December, 

For the year, 



107.930 

113.967 

101.609 

90.010 

91.844 

98.982 

102.410 

98.681 

98.088 

99.646 

98.336 

110.277 



100.904 



.631 
.723 
1.213 
.661 
.666 
.672 
.782 
.700 
.726 
.481 



.688 



108.661 

114.690 

102.722 

90.671 

92.410 

99.604 

103.192 

99.281 

98.814 

100.126 

98.336 

110.277 



101.492 



834,200 
836,200 
838,200 
840,200 
842,200 
844,000 
846,900 
847,700 
849,600 
861,300 
863,200 
866,000 



844,800 



180 
137 
123 
108 
110 
118 
122 
117 
116 
118 
116 
129 



120 



* The town of Stoneham was supplied by the Wakefield Water Company until October 21, and 
a portion of the supply of the city of Medford was taken from Wright's Pond from February 26 to- 
March 27. 



Table No. 21. — Average Daily Consumption of Water from the Low 

Service (1901). 









Southern 

Low-service 

of Boston, 

excluding East 

Boston and 

Charlestown 

(Million Gal- 

Ions). 


somerville, chel8ea, everett, 

Malden, Medford, Charlestown, East 

Boston, Melrose and Arlington. 


Total 


MONTHS. 


Supplied 
from Metro- 
politan 
Sources 
(Million 

Gallons). 


Gravity Sup- 
ply to Medford 
from Wright's 
Pond (Million 
Gallons). 


Total Northern 
Low-service j 
Consumption 
(Million Gal- 
lons) . 


Low-servico 
Consump- 
tion 
(Million 
Gallons). 


January, . 

February, . 

March, 

April, 

May, . 

June, 

J«y,. . . 

August, . 

September, 

October, . 

November, 

December, 






43.649 
46.017 
41.946 
88.460 
36.681 
37.434 
86.862 
87.104 
87.322 
38.680 
88.627 
44.947 


30.688 
83.372 
26.761 
20.238 
21.717 
26.694 
27.668 
26.881 
26.780 
26.276 
26.472 
28.873 


.099 
.694 


30.688 
33.471 
27.346 
20.238 
21.717 
26.694 
27.668 
26.881 
26.780 
26.276 
26.472 
28.373 


74.237 
79.488 
69.291 
68.698 
68.29* 
63.128 
64.420 
62.986 
63.102 
64.866 
63.999 
73.320 


For the yea 


r, . 


89.764 


26.443 


.068 


26.601 


66.266 
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Table No. 22. 



- Average Daily Consumption of Water from the Southern 
High Service (1901). 



i paly of Boala 

Julney, Wttai 

town UMl Belmont 

(Million 

Gellon.) 



Ulxh-aervlco Ruv 

Snpply of Boeloo, 

Quiney, Water. 

lowo mod Belmont 

(Million 



Ju.oi.ry, 

M.ren, . 
April, . 



U. TGI 
2S.3KJ 

ot.ois 



onthoro Mgb-eervlce nuiu for 



Table No. 23. — Average Daily Consumption of Water, in Million Gallons, 
from the Northern High Service, supplying Revere, Winthrop, Swamp- 
scott, Nahant, Stoneham and Breed's Island, and the Higher Portions of 
Chelsea, Everett, Maiden, Medford, Melrose and Somerville (1901). 



MONTHS. 


Hi 

H-2 


la 


1 


£ 


|i 


£ 






■OH 

.070 

.0*0 

.037 


11.411 
7.004 
O.US 

B.14S 
8. 480 

7.000 

8.049 


7.007 
7. TOO 
7.383 

0.403 

10.201 

7. OSS 


+.003 
+.0T3 
— . 0S4 
+.0*4 
+.110 
—.700 
—.041 

+.010 

+.010 
—.084 


7 ISO 




024 


10 


831 




010 


308 




HI 


BOO 












000 






180 


September 






.Ml 


408 
000 






.027 


7.070 


8.100 


-.018 


8 


008 


Blonehum connected with Metropolluu 


Water V 


T t>rk« mill 


eO.tob. 


21, el 10 


iDl.M. F 


Drop 


D E U 



continued June 80, It 8.30 F. 
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Table No. 24. — Average Daily Consumption of Water from the Southern 
Extra High Service in West Roxbury and the Northern Extra High 
Service in Arlington (1901). 



MONTHS. 



Southern 

Extra High 

8ervice, 

West Roxbury 

(Gallons) . 



Northern 

Extra High 

Service, 

Arlington 

(Gallons). 



January, 
February, . 
March, . 
April, . 
May, . 
June, . 
July, . 
August, 
September, . 
October, 
November, . 
December, . 

For the year, 



325,000 
433,000 
430,000 
381,000 
310,000 
883,000 
381,000 
284,000 
296,000 
272,000 
258,000 
261,000 



334,000 



263,000 
292,000 
260,000 
232,000 
269,000 
379,000 
426,000 
867,000 
384,000 
323,000 
289,000 
271,000 



309,000 



Table No. 25. — Consumption of Water in the Metropolitan Water 2>w- 
tricty as constituted December 51, 1901, and the Town of Swampscott, 
1893-1901. 

[Gallons per Bay.] 



MONTHS. 



1893. 



1894. 



1895. 



1896. 



1897. 



January, 

February, 

March, 

April 

May 

June, 

July, 

August, 

September, . 

October 

November, .... 
December, 

Average for the year, 
Population, . 
Consumption per inhabitant, . 



74,997,000 
71,638,000 
67,410,000 
62,048,000 
60,743,000 
63,025,000 
68,939,000 
66,619,000 
64,315,000 
63,443,000 
60,900,000 
66,454,000 



65,867,000 
714,623 
92.2 



67,282,000 
68,699,000 
62,460,000 
57,432,000 
60,388,000 
67,981,000 
78,241,000 
67,632,000 
66,795,000 
62,423,000 
61,949,000 
64,856,000 



65,078,000 
784,612 
88.6 



68,730,000 
80,119,000 
69,296,000 
62,666,000 
64,886,000 
69,611,000 
69,265,000 
71,819,000 
73,339,000 
66,707,000 
64,696,000 
70,200,000 



69,188,000 
754,401 
91.7 



82,677,000 
86,750,000 
85,859,000 
77,229,000 
73,026,000 
77,218,000 
79,563,000 
78,138,000 
73,824,000 
71,423,000 
71,641,000 
79,199,000 



78,032,000 
776,947 
100.4 



85,143,000 
83,695,000 
82,486,000 
79,639,000 
76,451,000 
77,567,000 
85,104,000 
83,725,000 
83,906,000 
79,202,000 
72,471,000 
76,344,000 



80,474,000 
799,498 
100.7 
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Table No. 25- 


-Concluded 






MOUTHS. 


■ BM. 


I8M. 


.«». 


..... 


, 


SS.MS.ooO 

7I],M«,000 
78,904,000 

sum.oqo 


Bfl,»0,OOO 

Biioo^ooo 
sbIsmIoou 

80,433,000 
SS.6 58,000 


Balooolooo 


Ill 008 000 




ios^ibtIooo 

02,008,000 

oa^ia.ooo 

10J, 867.000 

loa,i5fl,ooo 

102,118.000 




UCU.L...T 








pei Inhibit nt, 






PoPKIKIo'd.' 


"SF 


'gulsas 


"i^isi 


104,179,000 
800,700 



- Consumption of Water in the Metropolitan Water District 
and Swampscott, 1890-1901. 



TEAS, 


Water 
peril." 


— 


C r n iXb'uDt 
^'QBlforir 11 
pet Day). 


1SW 




BOI^lSt 


-*o 


















M.2 
























108.7 


1001 


104.18S.000 


117.0 



lu (torn 1891 to 1901:- 



Note relating to Chemical Examinations of Water, Tables Nos. 27-33. 

The chemical examinations contained in the tables were made by the 
State Board of Health. Colors have been determined by the Neasler 
standard, but the corresponding values by the platinum standard are also 
given, (or the purpose of comparison with colors determined in the labora- 
tory of the Metropolitan Water and Sewerage Board, as given in subsequent 
tables. The odor recorded is taken in such a way that it is a much stronger 
odor than would be noticed in samples drawn directly from a tap or collected 
directly from a reservoir. In nearly all cases the samples are collected I and 
examined monthly i in the case of the Sudbury Reservoir, however, t;hey 
are made weekly, f 
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Table No. 33. — Chemical Examinations of Water from a Faucet in 
Boston, from 1888 to 1901. 

[Part, per 100,000.] 
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Table No. 34. — Microscopical Examinations of Water from Various 
Parts of the Metropolitan Water Works, 1901 {Means of Weekly 
Determinations) . 

Nashua River at Head of Wachusett Aqueduct. 



[Standard units per 
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Table No. 34 — Continued. 
Sudbury Reservoir, 1901. 

[Standard null* per cubic c* 







Okiimhi, 


AMOBntOD.. 






MONTHS. 


| 




a 




1 


a 


a 


~ 1 


Principal Organlsme 
in the KMBrvolr. 


January, 

February 

March,' 

April, 

May, 

Jane, 

July. 

Anguit, 

Sept em be 
October, 
Noiembe 




DO 
1)9 
AM 

w 

jtf 
Ml 

474 
308 


41 
43 

211 

4H 


M 

M 

3D 

N 
IIS 

70S 
M7 


» 
16 
M 

107 

1M 

113 

■ 
si 


« 

41 
M 
23 
SI 

u 


31 

41 

41 
it 

37 
» 

M 

4* 

as 

S3 


» 

11 

SO 
H 

U 
19 


41 
SS 

u 
u 


Dlalomacea*. Infusoria. Rotlf- 

Iofoaorla. 

Diatasuccm. Infaaaria. RoUf. 

Dlstomnceai. lufuaoria. Rotif- 

Cyanophyoera. 
Dialomaooas. Cbloropbycens. 
Oyanopbyceffi. 

RoUfera. ' 
Dlatomacaie. Infusoria. Cyans. 

payees*. Rotifers. 
Dlatomacea). Infusoria. Cyano. 

Diatom aee». tlyanopbyoeas. 

Dlatomacaie. Cyanophyoeae. 


M»D 


631 


::■ 


325 ' U 


32 


M 


J. 


B7 















[Standard nnlu per ■ 


ublcoe 


tlmcter 


1 






Oeqambmb. 


AKOBFHOUa. 




MONTHS. 


| 


4 

a 


8 

5 


1 

I 


f 


| 


Principal Orianlami. 


February, 
Mareb, . 
April, . 
May, . 

June, . 

.Inly, . 

September, 
November, 






40 

417 
64 - 7 
286 

in 

810 

465 
2S7 


H 
H 

116 

BOS 
1*5 


118 

41 
71 
343 

«s 

320 

4 Si 
.190 
423 


34 
41 
45 
40 
37 
S3 

SS 

» 

S3 


» 

26 
it 
41 

17 

n 

27 

M 
42 
42 
34 


30 
30 
4* 

41 
13 

39 
65 

44 

26 


Dlatomaoees 
Britten. 

Diatom «ce» 
Rotlfara. 

T) late mean 
Rotlfera. 

I) Into maces 

B latum ace'aa 
Rotlfera. 

Uyanophj 

Cyanopby 

Cblorophy 
Diatom km 
Cyanopby 

Dlatomacen 


Infnaorla.. 

lufuaoria, 

tDfuaorla, 

Infuaoria. 

Infnaorla. 

Infoaorl*. 

Cbloropbyceie . 

Cblorophyoeas. 

Cyanophysua. 

"infnaorla. 

ess. Crenotbrlx. 


Mean, 


330 


3Qo 


280 


86 


38 


40 







No. 57.] 



AND SEWERAGE BOAKD. 



Table No. 34 — Continued. 
Whitehall Beservoir, 1901. 
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Table No. 34 — Continued. 
Ashland Beservoir, 1901. 
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Frammgham Eeservoir No. 2, 1901. 
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Table No. 34 — Continued. 
Lake Cochituate, opposite Gale-house. 
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Table No. M -- Continued, 
el from Chestnut Hill Reservoir and Taps in Boston. 



(Standard nnltn per cubic centimeter.] 
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Table No. 85. — Bacterial Examinations of Water from Various Part* 
of the Metropolitan Water Works, 1901 {Means of Weekly Deter- 
linations). 
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Table No, 36. — Examinations of Water from Brooks entering Reser- 
voirs, 1901 (Means of Monthly Determinations). 
Brooks entering Lake Cochituate. 

[Temperature In degree* Fabrenbeit; turbidity by SI 
nnm itaadard.] 
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Table No. 87. — Turbidity of Water from Various Parts of the Metropol- 
itan Water Works, 1901 {Means of Weekly Determinations). 

[Silica milliard.] 
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Table No. 37 — Concluded. 

[8111a atawbrd.] 
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Table No. 38. — Colors of Water from Various Parts of the Metropolitan 
Water Works, 1901 (Means of Weekly Determinations). 

[PltUnnm ilandard.] 
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Table No. 38 — Concluded. 

[Platinum itandard.] 









I- ^ !-— i-:eiv til ; 

Wo. I, 


Like CocBiTtunr.. 


*•,« 


Fells 

BnmioiK 


MONTHS. 


j 


1 


J 


1 


si 


I 




E 

s 

s 


61 
1= 


January, . 
Febraeiy, . 
Hitch, 
April, . 
««f, ■ ■ 

July, . . 

November, 
December, 






J 


M 

so 





as 

N 

a 

13 





M 

a 

28 


a 


a 

M 





in 
Bl 
Oi 

a 


f 

L 



H 

10 





JO 
10 


J 


» 
11 

IS 

11 


• 


n 

it 


Mean, . 





a 


1 


H | 


31 


1 


"" 





" ° 


11 ' 


" 







■ 


" 



* The talon given In thlaeolnmn repreeent the eomblned solan of the water of the four principal 
feedera. The color of each la determined monthly, and Hue weight li given, In combining the reeolla, 
to the iliee of the itreama. 

















[run 




■tsndard 


] 


















Cbebtst-t QtLL Kebebvoib. 




iii 


MONTHS. 


4 


a 


j 


E 1 


1 




g-ls 


January, 
Febiuert, 
March. 
April. . 

June. . 
Ju.lv. 

October. 

Novembei. 

December. 















a 

a 

M 




D 



a 


| 


a 
a 


11 


: 


j 


a 
a 

a 
a 


J 


44 

a 
a 

S4 


I 


45 

SO 


0. 43 
0.41 
0.41 
0.31 

0.33 

0.3S 
0.31 

o.» 
s.a 

0.ST 


Yean, 


0.31 


0.81 


0.4B 





u 


0.32 





a 


" 


It 


0.34 



No. 57.] 



AND SEWERAGE BOARD. 



Table No. 39. — Temperatures of Water from Various Parts of the Met- 
ropolitan Water Works, 1901 (Mean* of Weekly Determinations). 
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Table No. 39 — Concluded. 
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Table No. 40. — Temperatures of the Air at Three Stations on the Metro- 
politan Water Works, 1901. 

[Degree! Fahrenheit.] 





C'hkstsut Hill 
Rikbvoie. 


Fkamihhhui. 


OLHrrOH. 


MONTHS. 


I 


I 

3 


i 


S 

1 
9 
3 


a 


1 

3 


B 

i 


a 

1 


i 


M»r 


48.0 


—8.0 
30.0 


26. 9 




— T.0 

34.0 


68.6 




—7.0 
M.O 


24.3 


A ~™ 


" 


" 


«.o 




- 


48.1 


- 




to.a 



No. 57.] 



AND SEWERAGE BOARD. 

I » ■ I 

y~vr r 



I 



I] 

l! 
li 



9 ! | " J ' " g S! 



280 



METROPOLITAN WATER 



[Pub. Doc. 






I 

o 
w 

53 



4 

o 
H 



s a 



s 



H 


o 



« 

H 
H 
H 

3 



a 3 2 s *« 



s 

of 



3 * 



s 



3 3 8 S 



** |H I 



1 s 



1 s ■ 



1-11** 



s 3 



S o 

CO 



• *r 



o I 

** 
** 

of 



1 s 

of 



i ' 



■ 1 



I I 



8 






1 -S 






§ i 

* i 

3 T3 

2 3 

a a 

5 5 



s I 





a 



1 s 

I I 

■ s 

ft - 



I 



s 



£ 5 

4 •§ 

o 
S 8 

£ 5 

11 



u> 3 

i i 

"S 2 

S 2 

•3 -9 

a • 

* 1 

I - 

2 * 



.] AND SEWERAGE BOAE 

1 1 1 3 S 1 1 5 1 3 3 1 3 S 


D. 

I13S ■ j 


Mli!!iili!lii 
. 'imyiiiiii 8 


imii 


8 


■ . . . i = 


- a 1 1 i 1 1 1 f i- 1- 1 1- s- 


mill 


i 


■ ■ ■ ■ i - 


. !|1I||IHIII| 


•mn 


s HHIIIIHIH 


IIPP 


s himuiIih 


■!S!J| 


■ ••}}'><>HM" 


■■■■•; 


| S 1 1 1- ■ 1- } S- S !- i s ■ . 


■■■■»; 


' 5 • ■ I 


, , , , 5 B | 


* IH-SH 


••"If! 


1 «!I'-"S 


...•is 


! » • i 


, , , ,-ll 


.11 


■ ■'•11 


1 . II 


' ' ' ' 1 1 


« ■! 


, , , , | j i 


• si 


, , , . | g 


• is 


'■'•11 


is 


, , , . 5 i 


| 




'IfcinnitiHi 


UU"! 



282 



METROPOLITAN WATER 



[Pub. Doc. 



Table No. 44. — Number of Service Pipes, Meters and Fire Hydrants 
in the Several Cities and Towns supplied by ike Metropolitan Water 
Works. 



CITY OB TOWN. 



Services. 



Meters. 



Fire 
Hydrants. 



Boston, 
SomervUle, 
Maiden, 
Chelsea, 
Quincy, 
Everett, 
Medford, . 
Melrose, 
Revere, 
Watertown, 
Winthrop, . 
Belmont, . 
Nahant, 
Arlington, . 
Swampscott, 
Stoneham, . 
Totals, . 



88,647 
10,520 
6,004 
6,108 
4,480 
4,541 
8,067 
8,177 
2,220 
1,651 
1,668 
509 
446 
1,675 
1,004 
1,148 



138,540 



4,478 

224 

8,688 

118 

147 

44 

114 

82 

10 

1,475 

4 

599 

16 

78 

14 



7,700 
927 
400 
268 
576 
468 
460 
266 
126 
272 
104 
140 

57 
388 
117 

70 



11,030 



12,279 



No. 57.] AND SEWERAGE BOARD. 283 



Appendix No. 4. 



Report upon Official Tests of Four New Pumping Engines at the 
Chestnut Hill Low-service and Spot Pond Pumping Stations, 
made by Dexter Brackett, Engineer of Distribution Department, 
and W. J. Sando, M.E., representing the Holly Manufacturing 
Company. 

The official test of the three engines at the low-service station at Chest- 
nut Hill was made on April 80 and May 1, and of the engine at Spot 
Pond on June 4 and 5. 

Description of Pumping Plants. 

The engines were designed and built by the Holly Manufacturing Com- 
pany of Lockport, N. Y. They are all of the vertical triple expansion 
self-contained type, with pump plungers directly under the steam cylinders 
and rigidly connected with the steam pistons. The pumps are of a new 
design, each engine having three single acting outside packed plungers, and 
six suction and six delivery valve chambers. 

The engines at the Chestnut Hill station are all made from the same 
patterns, and the Spot Pond engine is of the same general design, with 
larger steam cylinders and smaller pump plungers. The Chestnut Hill 
engines have each a capacity of 35,000,000 U. S. gallons in 24 hours 
against a head of 60 feet, and the Spot Pond engine has a capacity of 
20,000,000 U. S. gallons against a head of 125 feet. All the engines have 
a stroke of 60 inches, those at Chestnut Hill being designed to make 30 
revolutions and the engines at Spot Pond 25 revolutions per minute. 

On the engines at the Chestnut Hill station the steam inlet and exhaust 
valves for the high and intermediate-pressure cylinders, and the inlet valves 
of the low-pressure cylinders, are of the Corliss type ; the exhaust valves 
for the low-pressure cylinders are of the poppet type. At Spot Pond the 
exhaust valves for the intermediate-pressure cylinder and the inlet valves 
for the low-pressure cylinder are also of the poppet type. All valves receive 
their motion from a lay shaft which is driven from the crank shaft by means 
of bevelled gears. The cut-off on the high-pressure cylinder of each engine 
is controlled by an automatic centrifugal governor, and is also adjustable 
by hand. On the Chestnut Hill engines the cut-offs on, both. th& vatowa&- 
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diate and low-pressure cylinders are adjustable by hand. On the Spot 
Pond engine the cut-off on the intermediate-pressure cylinder can be so 
adjusted. 

The cylinders are jacketed on barrels and heads. All valves are placed 
in the cylinder heads. There are receivers fitted with copper reheating 
coils between the high and intermediate-pressure cylinders and between the 
intermediate and low-pressure cylinders. The volumes are respectively 
6f times and 2 J times the volumes of the preceding cylinders. 

The system of steam distribution through the jackets and receiver coils 
is as follows : The high-pressure jacket is supplied with steam from the 
main steam pipe at the same pressure as the steam at the throttle valve. 
The first receiver coil is supplied from the high-pressure jacket outlet, and 
the intermediate-pressure jacket is supplied at a reduced pressure from the 
first receiver coil outlet. The second receiver coil is supplied from the 
outlet of the intermediate-pressure jacket, and the low-pressure jacket from 
the outlet of the second receiver coil at a reduced pressure. The low- 
pressure jacket drain is trapped and discharged into the working side of 
the second receiver, afid is then trapped to waste. The condensed water 
from the first and second receiver coils is discharged through £ inch pipes 
into the intermediate and low-pressure jackets. Each surface condenser 
at the Chestnut Hill station contains 725 square feet of cooling surface, 
and that at the Spot Pond station 785 square feet. The circulating water 
is taken from and returned to the suction main. Directly on top of each 
condenser there is an exhaust heater which contains 150 square feet of 
heating surface. The boiler feed pumps are attached to and driven by the 
main engines. An air compressor for charging the discharge air chambers 
is attached to and driven by each of the engines. 

The engine bed-plates are supported npon the valve chamber castings, 
and also upon cast-iron columns. Each engine has two suction and two 
discharge pipes, and six valve chambers, three of which are located on 
either side of the centre line of the plunger chambers to which they are 
connected. The valve chambers are also connected longitudinally by the 
suction main at the bottom and the discharge main near the top. The 
valves are of rubber, 4^ inches in diameter, and the area of the water way 
through each set of suction and discharge valves is 200 per cent, of the 
area of the pump plungers. 

Steam at both stations is furnished by vertical fire-tube boilers designed 
by Dean & Main, M.E. At the Chestnut Hill station each boiler is 98 
inches in diameter, 25 feet high, and contains 384 2-inch tubes 15 feet in 
length. At Spot Pond each boiler is 92 inches in diameter, 25 feet high, 
and contains 256 2^-inch tubes 15 feet in length. At both stations the 
feed water, before entering the boilers, passes through a Green fuel econo- 
mizer containing 144 tubes 4^ inches in diameter and 9 feet long, around 
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which the escaping gases from the boilers pass on the way to the chimney. 
The boilers at the Chestnut Hill station were built by the Atlantic Works 
of East Boston, and those at Spot Pond by the Lake Erie Boiler Works of 
Buffalo, N. Y. 

Method of Conducting Trials. 

The contracts provided that the engines should fulfil the following re- 
quirements : — 



V* 


Chestnut Hill 
Engines. 


Spot Pond 
Engine. 




800 

85,000,000 

145,000,000 

45 

150 


260 


Capacity at maximum speed (U. 8. gallons per 24 hours), . 
Ditty in foot-pounds per 1,000 pounds commercially dry steam, , 




20,000,000 

150,000,000 

125 


Steam pressure at throttle valve (pounds per square inch), . 




150 



The contracts also provided that the trials should be of 24 hours' dura- 
tion; that the capacity of the engines should be determined by weir 
measurement, or some other method satisfactory to the conductors of the 
trials ; that steam containing less than 1£ per cent, of entrained water, as 
determined by calorimeter measurement, should be considered as dry 
steam ; and that in computing the duty the work performed by the engines 
should be based upon the displacement of the pump plungers. 

The contract requirement for duty at both stations was based upon the 
quantity of steam used by the engines, and for this reason great care was 
taken to accurately determine the quantity used. At the Chestnut Hill 
station all of the boilers were used to supply steam to the engines, so that 
there was no question regarding leakage between the boilers. At the Spot 
Pond station a blank flange was placed in the connection between the 
boilers used during the trial and the remaining boiler, which was used to 
supply steam for the electric light engine and other purposes. At both 
stations all pipes from which there was a possibility of leakage were 
either closed by blank flanges or disconnected, so that any leakage could 
be discovered and measured. At the Chestnut Hill station a leakage test 
of the boilers and steam piping could not be made, on account of the 
necessity of continuously operating the machinery ; but at the Spot Pond 
station a blank flange was placed in the main steam pipe near the engine, 
and a pressure of 150 pounds was maintained on the boilers, economizer 
and piping for 24 hours. At the end of that time a sufficient quantity of 
water was weighed and pumped into the boilers to bring the water level 
to the same elevation as it was at the beginning of the test, and it was 
found that the leakage was at the rate of 36 pounds per hour. At the 
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Chestnut Hill station the quantity of steam used by any one of the engines, 
as determined by the water fed to the boilers, could not be measured, be- 
cause all the engines are supplied with steam from one main line of steam 
pipe, and it was absolutely necessary that at least two of the engines should 
be continually operated in order to maintain the supply of water to the 
Metropolitan District. For this reason all of the engines at this station 
were tested together. 

The quantity of steam used by each engine was determined in the fol- 
lowing manner : The condensed steam from the low-pressure cylinder was 
discharged by the air pump into a wrought-iron tank, from which it was 
drawn into a weighing tank. Another wrought-iron tank, resting on a 
platform scale, received the condensed steam from the low-pressure jacket. 
A wrought-iron tank received the condensed steam from the separators on 
all of the engines. The water from all of these tanks, after being carefully 
weighed, was discharged into a suction tank, from which it was forced 
into the boilers by the feed pumps attached to the engines. The supply to 
the boilers was regulated by means of a by-pass, through which the dis- 
charge from the feed pumps could be returned to the suction tank. 

During the trial at the Chestnut Hill station the electric light and econo- 
mizer engines were not operated, the light for the building being supplied 
from the plant at the high-service station. At the Spot Pond station steam 
for operating the lighting engine was supplied from a separate boiler, which 
was disconnected from the boilers supplying steam to the engine tested. 

At both stations the steam pressure at the engine was determined by a 
mercurial gage connected at the engine throttle valve. The vacuum in the 
condenser was also determined by a mercurial gage, and readings of both 
steam and vacuum gages were taken every 20 minutes of the trial at the 
Chestnut Hill station, and every 15 minutes at the Spot Pond station. The 
elevation of the water in each of the pump wells was determined from 
readings of float gages taken every 15 minutes during the test. The pres- 
sure of water in the force mains was determined from the average of read- 
ings taken every 5 minutes on the mercurial gages connected with the force 
mains of each engine. The revolutions of the engines were observed every 
20 minutes at Chestnut Hill and every 15 minutes at Spot Pond. 

The condensed steam discharged by each of the air pumps was weighed 
every 20 minutes at Chestnut Hill and every 15 minutes at Spot Pond. 
The condensed steam from the low-pressure jacket drains was weighed 
every 60 minutes at Chestnut Hill and every 30 minutes at Spot Pond. 
The discharge from the separator drains was weighed each hour at both 
stations. Observations were made and recorded each hour during the trial 
at each station of the steam pressure in the receivers between the steam 
cylinders ; the temperature of steam at the throttle valve at the inlet of 
each steam cylinder and at the low-pressure exhaust of all the engines ; 
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the temperatures of water in the drains from the low-pressure jackets; 
temperatures of water discharged from the air pumps, of water entering 
and leaving the condensers, of water in the several weighing tanks and of 
air in the engine and boiler rooms. In the boiler room records were made 
of the weight of coal fed to each boiler during every hour. The level of 
the water in each boiler, the steam pressures in the boilers, the amount of 
draft, the temperature of the feed water and of the flue gases entering and 
leaving the economizer, and the counter of the water meter on the boiler 
feed pipe were observed and recorded each hour. A sample of the flue 
gases was taken and analyzed each hour during both trials. 

At both stations the condition of the fires at the beginning and end of 
the tests was as nearly the same as could be determined by the careful 
inspection of three persons, and the recorded weight very closely represents 
the actual quantity burned during the 24 hours. 

All scales for weighing water and coal were tested and sealed immediately 
before each trial. All indicator springs were tested and calibrated immedi- 
ately after each trial, and all pump valves were examined and tested for 
leakage and found to be practically tight. 

Indicator diagrams from all the steam cylinders were taken every hour. 
The indicators on all the steam cylinders of each engine were electrically 
connected in such manner that six diagrams were taken simultaneously 
from each engine, each of which represented the average pressure in the 
cylinder for 1 minute. The pencil friction of the indicator was prevented 
by a current breaker which gave the pencil an intermittent instead of a 
constant contact with the paper, and formed the diagram by a series of 
dots. At the Chestnut Hill station the pencil made 30 revolutions on each 
diagram and at the Spot Pond station 25 revolutions, so that each diagram 
represents the average pressure in the cylinder for 1 minute. 

While the indicator diagrams were being taken, 5-second observations 
were made of the pressure in the force mains, and from these observations 
the actual horse-power of work done by each engine while the diagrams 
were being made was determined. 

The average friction of each engine for the 24 hours of the trial was 
determined from the average of the differences between indicated horse- 
power and the actual horse-power of work done during times while the 
diagrams were being taken. 

Calorimeter measurements of the quality of the steam were made during 
both trials. 

The coal used at the Chestnut Hill station was the Loyal Hanna Sonman 
Shaft coal, and at the Spot Pond station Georges Creek Cumberland coal, — 
in both cases the coal in regular use at the stations. The number of thermal 
units per pound of coal was not actually determined, and the quantities used 
in the report are those determined for the same kind of coal on previous tests. 



&* 



XZTX&r&jEZJkS WtTffa 




iff *t* **&& -mm 3 

****** K **t t«H*"3**i .no* «. 

**<t >? ^ £ws i«£. Tie wsgr^flomi 

ton* .-t^tr in* *jkC ym**ft 1 u t im$i * 

1*rw£\ Ttm tfrmXwsr* ymmxi *vmr *> -mer ZJ&t Sees. 

fla&tt :* 3i* <*fc*ro*vtr T0xm*sL Hut vmsa. 
t*yy<vu*tutt% Tut -mnr 4 2&Z xl -tegtii- A 

?*v* flu* ***** **f ^TM *£ * 5i#jfc te&w to, costs- Tie 
<tf 3u* ^Ut^V*> wnMtXtfi hy * I-ibefc, pip* wifk & ok 
>*<r44 *** 4&6**wl w»y i mxwttUm 4nxm% tot cocks ±1 
t&y frto&wA wm 4*t# n*iw * A bfto&t 
t*mto nmri, 1w* i**k*gt fmm tot tee* 

w^ )Mn^ Hwnn£ ffcg tn&Lf Mft tw ■KWtaij' rcohis> cc 
Artv**fifA Up tot $*Mp* torn toAto §top doe* mot exceed \\ 





Frimtipal IHmtmtrkm* &f Emgb**. 




1 



f ?*4tt9t4tt4ff nt w» 9fWttw4ff 'MMMH) (rWC9t9) 9 



% \*S*h*H*i h, t, *fH*4*f ( n * m im \ ) (huhm), 



4 

* 
6 
1 
% 

ft 
10 
II 

m 



(JytAndtr (JUMrane**. 
U)t(h pimmi* (p#r *wH ), . . . , 
1trt*rttt4>4)tn* pfmmt0, (p*r uriA,), . 
t/>w ttr***Hf* (p*f **nl,) t , , . . 
lH*itt»l*r til p\ttttu*r» (nominui) (locb«t) f 
Himkit itf pltitth* Md p\unu*r§ (nomlnftl) 
h\Hiurt*r of HurtUm uttd dlMhartfi) pipes 
Ml«m^i«r of fly wh««l« (2) (f««t), . 
Wnliflitof imuli wln»nl (poundd), 
ItMviiltillon* pKr inlfiulw tor oapnolty, 
H\*w\ par mtMulK (f»*t), , 



IT 


» < 


n ^ 


M.» 


«.» , 


Sl-25 n 


4f 


- i 


48 H 






i 

t 


- 


l.S 


— 


- 


14 


- 


- 


1.1 


- 


87 


87 


87 


60 


60 


60 


36 


80 


86 


17 


17 


17 


80,000 


80,000 


80,000 


20.01 


20.01 


20.01 


200.1 


200.1 


200.1 



1 

.5 

30.6 
60 
SO 
17 

84,000 
24.4 
244.0 



No. 57.] 



AND SEWERAGE BOARD. 



289 



Principal Dimensions of Boiler Plant. 



Low-service 

Pumping 

8tatlon 

(8 Boilers). 



Northern 

High-service 

Pumping 

Station. 



14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
SO 
31 



Number of boilers used daring test 

Boiler diameter (feet), * . 

Boiler length (over all) (feet), 

Number of tubes in each boiler, 

Diameter of tubes, outside (inches) 

Length of tubes (feet), 

Water heating surface, each boiler (square feet), . . 
Super heating surface, each boiler (square feet), . 
Total heating surface, each boiler (square feet), . 
Inside area of tubes, each boiler (square feet), 

Grate diameter (feet), 

Grate area, each boiler (square feet), .... 
Ratio of water heating to grate surface, .... 
Ratio of total heating to grate surface, .... 
Ratio of grate to inside area of tubes, .... 
Economizer heating surface outside of tubes (square feet), 

Height of stack (feet), 

Inside diameter of stack (feet), 



3 

8.17 
29.6 
384 
2 
15 
2,107 
832 
2,989 
0.82 
7 
38.48 
56.57 to 1 
76.38 to 1 
5.64 to 1 
1,728 
125 
4.5 



2 

7.07 
29.87 
256 
2.25 
15 
1,645 
650 
2,295 
5.89 
6.5 
33.18 
49.58 to 1 
69.17 to 1 
5.63 to 1 
1,728 
125 
4.5 



Trial Data and Results. 



Low-sbrvtcb Engines. 



Number 5. 



Number 6. 



Number 7. 



32 Date of trial, 

33 Duration of trial, 



24hrs. 



24hrs. 



24hrs. 



Northern 
High-service 

Engine 
Number 9. 



-t 
24hrs. 



* 10 a.m April 80 to 10 a.m. May 1, 1901. 



f 10 a.m. June 4 to 10 a.m. June 5, 1901. 



Average Pressures. 



34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 



Steam at boilers (pounds), . 

Steam at throttle (mercurial gage) (pounds), 

1st receiver (pounds), 

2d receiver (pounds), 

Vacuum (pounds per square inch), . 

Barometer (pounds per square inch), 

H. P. jacket (pounds), 

I. P. jacket (pounds), 

L. P. jacket (pounds), 



Draft in flue at economizer outlet (inches of 

water). 
Draft in flue at end of boiler, economizer 

inlet (inches of water). 



25.01 

—5.95 

13.49 

14.65 



153.71 
150.88 

24.48 
—4.75 

13.42 

14.65 
150.88 

40.00 
8.10 

0.142 



24.79 

—5.25 

13.67 

14.65 



151.03 
150.39 
23.41 
—3.58 
13.20 
14.58 
150.89 
40.21 
2.6 
0.109 
0.2425 
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Average Temperatures, Degrees Fahrenheit. 











Low-i 


otttck EiroiinBS. 


t 

Northern 




i 


Number 5. 


Number 6. 


Number T. 


i Bjglt-servlee 
1 Engine 
Number 9. 


46 


Steam at boiler doe to pressure, 


- 


867.6 


- 


866.18 


46 


Steam at throttle doe to preesnre, . 






- 


866.14 


- 


366.87 


47 


Steam entering H. P. cylinder, 






863.6 


362.4 


366.8 


964.67 


48 


Steam entering L P. cylinder, . 






268.6 


266.1 


268.2 


266.81 


49 


Steam entering L. P. cylinder, 






107.1 


195.6 


198.6 


201.72 


60 


Water from L. P. jacket, . 






177.2 


187.1 


186.6 


199.6 


61 


Water discharged from air pomp, . 






97.0 


100.6 


91.6 


106.4 


63 


Water entering economizer, . 






- 


86.0 


- 


92.82 


63 


Water leering economizer (fed to boiler), 


- 


121.2 


- 


167.90 


64 
66 


Water condenser circulating inlet (water 

pumped). 
Fine gaeea leaving boiler 


^ 


48.2 
412.0 


— 


68.86 

487.0 


66 


Fine gaeea leaving economizer, 




227.3 


- 


280.6 



Head Pumped Against.. 



67 


Average deration of water in force main 
above Boaton city baae (feet). 


178.063 


178.060 


177.06 


286.845 


68 


Average elevation of water in wet well above 
Boaton city baae (feet). 


132.97 


133.088 


138.06 


161.57 


69 


Average net head pumped against (feet), 


45.093 


44.972 


44.00 


125.275 



Revolutions. 



60 
61 



Total revolutions daring 24 hoars, . 
Average revolutions per minute, • 



43,292 
30.0639 



43,287 
80.0604 



43,290 
30.0625 



36,789 
24.853 



Useful Work performed by Engine. 



62 



Total water pumped (no allowance for slip) 
(U. S. gallons). 



36,284,300 



36,268,900 



36,280,000 



20,396,800 



Water fed to Boiler. 



68 



Total water fed to boilers (pounds), 



264,568 



125,211 
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Steam out of Boilers not used 


by Engine. 








Low-sbbyios Engines. 


Northern 




Number 6. 


Number 6. 


Number 7. 


High-service 

Engine 
Number 9. 


64 
65 
66 
67 
68 
69 


Water from separator (pound*), 

Steam blown through calorimeter (weighed 

in tank) (pounds). 
Leakage from whole plant, exclusive of 

engines (pounds). 
Discharge from oil*pressure pipe (pounds), . 

Total steam from boilers not used by engines 

(pounds). 
Steam chargeable to engines (pounds), . 


- 


829 

352.4 

4,115.7 

1,886.4 

6,682.6 

257,885.6 


- 


217 
647 
769 

1,683 
123,578 



Steam received from Engine. 



70 


From condenser (pounds), .... 


75,280 


76,358 


72,968 


106,345 


71 
72 


From leak on engine caught and weighed 

(pounds). 
From L. P. jacket (pounds), .... 


10,806.6 


58 
11,491 


10,929 


16,220.5 


73 


From second receiver (pounds), 


- 


- 


- 


603.5 


74 


Charged to leaks on engine 


- 


- 


- 


409 


75 


Total steam used by engines, .... 


86,086.5 


87,902 


88,897 


128,578 


76 

77 


Average entrainment in steam entering en- 

gine at Sp. Pd. (0.7 of 1 p. c). 
Total dry steam used by engines, . 


• 


267,885.5 


— 


865 
122,713 


78 


Percentage of total steam used in jackets, 


12.55 


18.07 


18.03 


13.125 



British Thermal Units. 



79 
80 



Total heat used by engine, B. T. U., 

Heat contained in one pound of wet coal, 
B. T. U. 



96,288,690 
14,028 



97,892,510 
14,023 



94,104,780 
14,023 



186,056,540 
14,110 





Horse-power Figures. 






81 
82 


Average percentage of friction of engine 

(average of 24 sets of cards). 
Average delivered horse-power (useful work) , 


11.16 
287.27 


11.58 
286.38 


12.57 
280.27 


3.47 
448.35 


83 


Average indicated horse-power, H. P. cylinder, 


114.11 


112.58 


111.11 


151.98 


84 


Average indicated horse-power, I. P. cylinder, 


104.09 


104.10 


103.80 


138.22 


85 


Average indicated horse-power, L. P. cylinder, 


105.16 


107.20 


105.66 


174.82 


86 


Total indicated horse-power, .... 


323.86 


823.88 


820.57 


464.47 


87 
88 
89 


Average moist steam per I. H. P. per hour 

(pounds). 
Average dry steam per I. H. P. per hour 

(pounds). 
Average B. T. U. per I. H. P. per minute, . 


11.08 
206.79 


11.10 

11.81 

209.99 


10.92 
208.86 


11.09 

11.01 

203.42 
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Coal and Bate of Com bu s ti on and Evaporation. 







LOV4BBTICB By 


SORB. 


I zr^tt- 


• 


number 6. 


number 6. 


i 

1 Number 7. 


■ HJajbaonkn 
< Knotee 
. Number*. 


to 


ToUl motet eoal burned is 24 hours (pounds) , 


- 


26,642 


- 


12,482 


91 


! Percentage of OMteture hi eoal, 


- 


2.2 


- 


8.7 


92 


Total dry eoml burned during toot (pound*), 


- 


26,996 


- 


11^972 


w 


Total ashes during toot ( pound*), . 


- 


1,649 


- 


788 


M 


Total combustible during toot (pound*), 


- 


24,810 


- 


11^189 


fi 


Motet ooml burned por square foot of grate 
surface por boor (pounds). 


- 


9.66 


- 


7.896 


96 


Motet eoml burned per square foot of water 
beating surface per hour (pounds). 


~ 


0.179 


• 


0.1674 


97 


Evaporation per pound of motet coal, actual 
conditions, ineloding economizer (pounds). 


- 


9.968 


. 


10.672 












96 


Evaporation per pound of dry eoml, actual 

conditions, Including economizer (pounds) . 

Evaporation per pound of dry eoal, from and 


- 


10.192 


- 


10.459 












99 


- 


12.042 


• 


12.270 




at 212* V., including economizer (pounds). 
Evaporation per pound of dry coal, from and 










109 


• 


11.677 


• 


11.898 




at 212* V., excluding economizer (pounds). 










101 


ETaporation por square foot of water beating 


• 


1.744 


- 


1.686 


102 


surface per hour (pounds). 
Moist eoal per I. H. P. per nour (pounds), . 


- 


1.148 


- 


1.116 


108 


pry eoal per I. H. P. per nour (pounds), . 


- 


1.118 


- 


1.074 


104 






«.* 


„* 


-t 




* Loyal Hanna Bonman Shaft. 


t €k 


K>rges Creek 


Cumberland. 





Duties. 



106 
106 
107 
108 
109 



Duty per 1,000 pounds steam, contract basis 

(foot-pounds). 
Duty per 1,000,000 B. T. U. (foot-pounds), . 

Duty per 100 pounds moist coal (foot-pounds) , 

Duty per 100 pounds dry eoal (foot-pounds), 

Duty per 1,000 pounds dry steam, . 



168,674,000 
141,787,000 

-t 
-t 



164,816,000 

189,089,000 

_* 

-t 
-t 



168,760,000 
148,771,000 

-* 

-t 
-t 



172,406,000 
166,692,000 
171,376,000 
177,961,000 
178,620,000 



* Average 8 engines, 162,888,000. f Average 8 engines, 166,822,000. J Average 8 engines, 167,840,000. 



110 
111 
112 
118 



Efficiencies. 



Efficiency of meebanism (per cent.), . 

Efficiency of boilers and economizer, actual 

(percent.)* 

Efficiency of boilers alone, actual if econo- 
mizer bad not been used (per cent.) . 

Thermal efficiency of engine (per cent.), 



88.84 



20.60 



88.42 
82.9 
80.4 
20.22 



87.43 



20.80 



96.63 
84.64 
79.97 
20.85 
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Weir Measurements. 







Low-sebvice Engines. 


Northern 




Number 5. 


Number 6. 


Number 7. 


High-service 

Engine 
Number 9. 


114 
115 
116 
117 
118 
119 
120 


Average depth of water on weir (feet), 

Calculated discharge over weir (gallons), . 

Leakage from force main daring test (gallons) , 

Water drawn from force main daring test 

(gallons). 
Plunger displacement of pomps (gallons), . 


- 


- 


- 


5.991 
1.387 

20,142,500 
1,120 
4,080 

20,896,800 
1.22 



i 
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Sctoluet ot Statistic* foe. 

The Metropolitan Water Work* supply the 
which indodei the following ettfes and towns : — 



l»I. 



CTTIE3 ASD TOW JUL 




WMMVfUWp 






Mtdfotdf 
flydeParfc,* 

Metro**. 

R*Tef*y # 

Water tows), 
ArtfogtOD, 



Belmont, 
Mabaat, 

ToUl population of Metropolitan Water District, 
0waflopseott,f ........ 



1MM 



9,7m 
8,008 

1.158 




886^00 
4,700 



* No water supplied to these places during the year from Metropolitan Water Work*. 
f Bwampseott la not in the Metropolitan Water District, bat baa been supplied with water from the 
Metropolitan Water Work*. 

Sources of Supply. 



SOURCE. 

Lake Goehttuate, . 
Sudbury River, 
Nashua River, . 

4 



Area of 

Watershed 

(Square Miles). 



Remarks. 




Works built by city of Boston in 1848. 
Works built by oity of Boston in 1873-78. 
Works begun in 1805; not finished. 
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Mode of Supply. 
Pumping to reservoirs. 

Pumping. 
Chestnut Hill High-service Station : — 

Builders of pumping machinery, Holly Manufacturing Company, Quintard Iron 

Works and E. P. Allis Company. 
Description of coal used: Bituminous; Georges Creek Cumberland and Loyal 

Hanna Sonman Shaft ; anthracite coal screenings. Price per gross ton in bins : 

$ 4.29 to $4.78 ; screenings, $2.24 to $2.80. Average price per gross ton, $4.29. 

Per cent, ashes, 9.6. 

Chestnut Hill Low-service Station : — 

Builders of pumping machinery, Holly Manufacturing Company. 

Description of coal used : Bituminous ; Loyal Hanna Sonman Shaft. Price per 

gross ton in bins, $4.29 to $4.78. Average price per gross ton, $4.44. Per 

cent, ashes, 8.9. 

Spot Pond Station : — 

Builders of pumping machinery, Geo. F. Blake Manufacturing Company and 

Holly Manufacturing Company. 
Description of coal used: Bituminous; Georges Creek Cumberland; anthracite 

coal screenings. Price per gross ton in bins, $4.37 to $4.48 ; screenings, $2.24. 

Average price per gross ton, $4.41. Per cent, ashes, 9.7. 





Chestnut Hill High-service Station. 




Engines 

Nob. 
1 and 2. 


Engines 
Nob. 1 and 
2 (Low- 
service). 


Engine 
No. 3. 


Engine No. 
3 (Low- 
service). 


Engine 
No. 4. 


Coal consumed for year (pounds), . 
Cost of pumping, figured on pumping 

station expenses. 
Total pumpage for year (million gallons), 
Average dynamic head, .... 
Gallons pumped per pound of coal, . 
Duty, on basis of plunger displacement, . 
Cost per million gallons raised to reservoir, 
Cost per million gallons raised one foot, . 


409,756 
$3,152.50 

202.47 

124.83 

608.13 

65,760,000 

$10,632 

.086 


310,069 
$1,946.59 

204.51 

48.13 

1,077.18 

45,090,000 

$9,618 

.198 


953,488 
$4,436.79 

1,016.57 

125.25 

1,102.38 

118,600,000 

$4,364 

.036 


482,009 
$2,427.15 

645.58 

67.77 

1,478.94 

86,090,000 

$3,760 

.055 


6,346,061 
$27,193.97 

8,584.11 

126.81 

1,352.67 

144,450,000 

$3,168 

.025 



Coal consumed for year (pounds), ..... 
Cost of pumping, figured on pumping station expenses, 
Total pumpage for year (million gallons), 
Average dynamic head, .... 
Gallons pumped per pound of coal, 
Duty on basis of plunger displacement, 
Cost per million gallons raised to reservoir, 
Cost per million gallons raised one foot, 



Chestnut Hill 

Low-serviob 

Station. 



Engines Nos. 5, 
6 and 7. 



8,628,670 

$39,587.97 

26,354.40 

48.37 

3,090.09 

126,420,000 

$1,502 

.031 



Spot Pond Station. 



Engine 
No. 8. 



Engine 
No. 9. 



344,975 

$1,917.93 

351.89 

114.54 

1,020.04 

99,320,000 

$5,450 

.048 



\\ 



2,076,021 

$11,463.13 

2,414.53 

119.50 

1,163.06 

117,700,000 

$4,748 

.040 
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Consumption. 

Estimated total population of the sixteen cities and towns sup- 
plied wholly or partially during the year 1901, 

Total consumption, gallons, 

Furnished from Metropolitan Water Works sources, gallons, . 

Furnished from local sources, gallons, 

Average daily consumption, gallons, 

Gallons per day each inhabitant, 



844,800 

37,044,840,000 

36,830,240,000 

214,600,000 

101,492,000 

120.1 



Distribution. 



Owned and 

operated 

by Metropolitan 

Water and 
Sewerage Board. 



Total in District 

supplied 

by Metropolitan 

Water Works. 



Kind of pipe need 

Sizes, 

Extension less length abandoned, miles, 
Length in use, miles, .... 
Stop gates added, .... 
Stop gates now in use, 
Service pipes added, .... 
Service pipes now in use, . 

Meters added, 

Meters now in use, .... 
Fire hydrants added, .... 
Fire hydrants now in use, . 



60 to inch. 

2.18 

72.00 

12 

• 280 



-t 
60 to 4 inch. 

86.17 

1,306.5 



4,044 

188,640 

645 

11,080 

366 

12,279 



* Oast-iron and cement-lined wrought iron, f Oast-iron, cement-lined wrought iron and kalamine. 
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Appendix No. 6. 



COMMONWEALTH OF MASSACHUSETTS. 
Suffolk, ss. Supreme Judicial Court in Equity. 

James A. Bailey and Others, Metropolitan Sewerage Commissioners, 
Petitioners, in re the North Metropolitan System of Sewerage. 

Report and Award of Commissioners. 

The North Metropolitan System of Sewerage originally included a por- 
tion of the city of Boston, the cities of Cambridge, Somerville, Maiden, 
Chelsea, Wobnrn, Melrose, Medford and Everett, and the towns of Stone- 
ham, Winchester, Arlington, Belmont and Winthrop. 

Under the provisions of chapter 414, Acts of the year 1896, and of 
chapter 172, Acts of the year 1900, the town of Wakefield was included in 
this system. Under the provisions of chapter 520, Acts of the year 1897, 
" the territory comprising the villages of Centre and East Lexington in the 
town of Lexington " was added to the district. 

In May, 1891, Ebenezer R. Hoar, William C. Endicott and John E. 
Sanford were appointed, under decree of this court, commissioners to 
determine the proportions which the several cities and towns included in 
the North Metropolitan and Charles River systems should, for the first term 
of five years, namely, from 1891 to 1895, inclusive, annually pay money 
into the treasury of the Commonwealth to meet the interest and sinking 
fund requirements for each year, and to meet the cost of maintenance and 
operation for each year. 

In October, 1895, Edmund H. Bennett, John E. Sanford and Everett C. 
Bumpus were appointed, under a decree of this court, to make a similar 
apportionment for those systems for the second term of five years, namely, 
from 1896 to 1900, inclusive. 

Under the provisions of chapter 424, Acts of the year 1899, the Charles 
River System was made a part of the South Metropolitan System of 
Sewerage. 

Under decree of this court, dated May 16, 1901, the undersigned were 
appointed commissioners to make the apportionment for the North Metro- 
politan Sewerage System for a third term of five years, namely, from 1901 
to 1905, inclusive. 

Acting under the authority thus granted and in the performance of the 
duty thus imposed, several hearings have been given,* aite* &vj& ^afttafe ^ 
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all parties in interest in the matter submitted to our decision. These hear- 
ings were held at the rooms of the Railroad Commission, 20 Beacon Street, 
Boston, upon the twentieth day of Jane, the first, ninth and thirtieth dtjt 
of July and the fifth day of August in this year. 

From the statement of the Treasurer and Receiver-General of the Com- 
monwealth, it appears that, to meet the necessary payments into the 
treasury of the Commonwealth on account of the North Metropolitan Sys- 
tem of Sewerage for the current year, there is required for sinking fond 
$46,885.79 ; for interest, $169,325 ; and for cost of maintenance and opera- 
tion, in accordance with legislative appropriation, $76,500. We under- 
stand that this appropriation for cost of maintenance and operation was 
less than it otherwise would have been for the reason that there were 
available unexpended balances of former appropriations amounting to 
about $20,000. 

In the language of the statute, the apportionment of these expenses is to 
be made in such manner as the commissioners " shall deem just and equi- 
table." We have been urged by the representatives of several municipali- 
ties to adopt a different method of distribution than that followed by the 
commissioners who have previously made the apportionment ; bat the weight 
of opinion expressed at the hearings was very clearly in favor of continuing 
the methods hitherto adopted, and in our judgment, particularly in view of 
precedent, the weight of argument demands such course. Accordingly, 
we have made an apportionment of the payments necessary to meet the 
interest and sinking fund requirements upon the basis of property valuation, 
as established by chapter 198, Acts of the year 1901 ; and the apportion- 
ment of the payments required to meet the annual cost of maintenance and 
operation upon the basis of population, as determined by the United States 
census of 1900, using the proportionate part of such valuation and popula- 
tion in the case of any city or town a part of which only is included in the 
district. 

We are satisfied that the plan adopted accomplishes substantial Justice 
in the distribution of the burden in accordance with benefits received. 

It was contended on the part of several municipalities that local con- 
ditions, particularly the character of the watersheds in these cities and 
towns, were such as to prevent them from receiving the full benefit of the 
system, and that they were entitled to have consideration given to this fact. 
The evidence presented, however, failed to convince us that in any instance 
it was physically impracticable to make use of the system, and, on the 
whole, tended to show that these cities and towns received such benefit as 
to warrant an assessment upon them under the rule above stated. 

Interest and Sinking Fund. 

The commissioners appointed by this court in 1895 considered the amount 
of contribution which the town of Wakefield ought to make toward the cost 
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of construction previous to the addition to the district of that portion of 
the town which was annexed to it by chapter 414, Acts of the year 1896. 
The Board of Metropolitan Sewerage Commissioners determined the amount 
of contribution which the town of Lexington ought to make toward the cost 
of construction previous to the addition to the district of a portion of the 
town by chapter 520, Acts of the year 1897. We have given consideration 
in this proceeding to the fact that the town of Wakefield in respect to that 
portion of the town made a part of this district by chapter 172 of the Acts 
of the year 1900 has not fully contributed to the previous cost of con- 
struction. 

We therefore determine as just and equitable that the several cities and 
towns in the North Metropolitan System of Sewerage shall annually pay 
money into the treasury of the Commonwealth for a term of five years, 
viz., 1901 to 1905, both inclusive, to meet interest and sinking fund require- 
ments for each of said years, as estimated by the State Treasurer, of that 
portion of the Metropolitan Sewerage Loan authorized and issued for the 
construction of said system, and any deficiency in the amount previously 
paid in, as found by the said Treasurer, in the proportions set down in the 
following table : — 

Table showing Proportions in Percentages in which the Several Cities and Towns 
in the North Metropolitan System shall pay Money into the Treasury of the 
Commonwealth, to meet Interest and Sinking Fund Requirements under the 
Provisions of the Statutes relating thereto. 



CITY OR TOWN. 


Proportion. 


CITY OR TOWN. 


Proportion. 




2.39 

1.50 

16.89 

25.75 

6.20 

4.81 

.90 

8.16 

5.40 




8.41 
18.87 
1.85 
2.85 
2.41 
1.81 
2.80 


100.00 



* Bast Boston and Charlestown districts. 



f Villages of Centre and East Lexington. 



Maintenance and Operation. 

The towns of Lexington and Wakefield have not as yet connected any 
local sewers with the Metropolitan System. It was contended by counsel 
that, until such connection has been made, these towns are exempt from 
assessment for any part of the cost of maintenance and operation under the 
provisions of section 10, chapter 520, Acts of the year 1897, relating to 
Lexington, and section 7, chapter 172, Acts of the year 1900, relating to 
Wakefield. We are of the opinion, however, that the exemptions named 
in those statutes are binding only upon the Board of Metropolitan Sewerage 
Commissioners in making their annual apportionment, and do not limit our 
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authority or control as in oar doty in dealing with these towns. It was 
farther contended that if , as a matter of law, these exemptions did not 
apply in this proceeding, through them the Legislature had declared a role 
of equity which ought to gorern as in making the apportionment. We 
cannot folly accept this proposition, as it seems to as that the territorial 
character of the district and benefits received and to be received justify the 
assessment opon each town of some portion of the expense of maintenance 
and operation, as well as of the construction of the system. The system 
is complete and ready for connection with local sewers in these towns. In 
Wakefield the work of effecting such connection is well under way, and will 
undoubtedly be finished within a comparatively short time. There appears 
to be no reason why the town of Lexington cannot readily within the next 
fire years connect local sewers with the system. We have given what we 
believe to be due consideration to these facts and to all the conditions 
affecting these towns in making the following table of proportions. 

We therefore determine as just and equitable that the several cities and 
towns in the North Metropolitan System of Sewerage shall annually pay 
money into the treasury of the Commonwealth for the term of five years, 
viz., 1901 to 1905, both inclusive, to meet the cost of maintenance and 
operation of said system for each of said years as estimated by the Metro- 
politan Water and Sewerage Board (the successor of the Board of Metropol- 
itan Sewerage Commissioners) and certified to said Treasurer, and any 
deficiency in the amount previously paid in as found by said treasurer in 
the proportions set down in the following table : — 



Table showing Proportions in Percentages in which the Several Cities and Towns 
in the North Metropolitan System shall pay Money into the Treasury of the 
Commonwealth, to meet the Cost of Maintenance and Operation, under the Pro- 
visions of the Statutes relating thereto. 



CITY OR TOWN. 



Proportion*. 



Arlington, . 
Belmont, . 
Boston,* 
Cambridge, 
Chelsea, 
Everett, 
Lexington, f 
Maiden, 
Medford, . 



2.06 

.94 

20.66 

21.96 

8.14 

5.82 

.82 

8.06 

4.36 



CITT OR TOWN. 



Melrose, 
Bomerville, 
Btonebam, . 
Wakefield, . 
Winchester, 
Winthrop, . 
Woburn, . 



Total, 



Proportions. 



3.10 
14.74 
1.48 
1.78 
1.73 
1.45 
3.41 



100.00 



East Boston and Charlestown districts. 



f Villages of Centre and East Lexington. 



(Signed) 



August 6, 1901. 



JAMES F. JACKSON, 
LARKIN T. TRULL, 

ARTHUR P. RUGG, 

Commissioners. 
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LEGISLATION OF THE YEAE 1901 AFFECTING THE 
METROPOLITAN WATER AND SEWERAGE BOARD. 



ACT8. 

IChattxs 90.] 

Ax Act making ax appropriation foe operating the south 

METBOFOIJTAX STSTEM OF SEWAGE DISPOSAL. 

Be it enacted, etc*, asfottvw*: 

Section 1. A sum not exceeding seventy thousand five Sooth mrtropoi* 
hundred and sixty dollars is hereby appropriated, to be paid *ew4^tiipo**K 
out of the treasury of the Commonwealth from the ordinary 
revenue, for the cost of maintenance and operation of the south 
metropolitan system of sewage disposal, comprising a part of 
the city of Boston, the cities of Quincy, Newton and Waltham, 
and the towns of Brookline, Watertown, Dedham, Hyde Park 
and Milton. 

Section 2. This act shall take effect upon its passage. 
[Approved February 0, 1901. 



[Chapter 40.] 

An Act making an appropriation for operating the north 

metropolitan ststem of sewerage. 

Be it enacted, etc., as follows : 

Section 1. A sum not exceeding seventy-six thousand five North m«tropoi. 
hundred dollars is hereby appropriated, to be paid out of the Mw*"£dUpoMi. 
treasury of the Commonwealth from the ordinary revenue, for 
the maintenance and operation of the system of sewage dis- 
posal for the cities of Boston, Cambridge, Somerville, Mai- 
den, Chelsea, Woburn, Medford, Melrose and Everett, and the 
towns of Stoneham, Winchester, Arlington and Belmont^ kturcti 



302 METROPOLITAN WATER [Pub. Doc. 

as the North Metropolitan System, daring the year ending on 
the thirty-first day of December, nineteen hundred and one. 

Section 2. This act shall take effect upon its passage. 
[Approved February 12, 1901. 



[Chaftb* 104.] 

An Act to provide fob examination by the state board of 

HEALTH OF THE OUTLETS OF SEWERS, AND AS TO THB EFFECT 
OF SEWAGE DISPOSAL. 

Be it enacted, etc., as follows : 
SJSShJfS. 01 Section 1 . The state board of health shall annually examine 
52j£L °!l2f to of a ^ main outlets of sewers and drainage of the cities and towns 
of the Commonwealth, and the effect of sewage disposal, and 
annually report thereon to the general court, with such recom- 
mendations for the protection of the interests of persons and 
property as said board shall deem expedient, and for the pre- 
vention of offensive odors and objectionable conditions. 

Section 2. This act shall take effect upon its passage. 
[Approved March 5, 1901. 



[Chaftbb 168.] 

An Act to consolidate the metropolitan water board and 
the board OF metropolitan sewerage commissioners. 

Be it enacted, etc., as follows: 

WaterandSew Section 1. A board is hereby created which shall be known 

created °* rd a8 tne ^ etr0 P°^ tan Water and Sewerage Board, and shall con- 
sist of three members, who shall be appointed by the governor 
with the advice and consent of the council. 

Term of office of Section 2. The term of office of the members of said board 
em ri, e . ^^ ^ tnree vears? beginning from the date of their appoint- 
ment, but of the members first appointed one shall be appointed 
for the term of five years, one for the term of four years and 
one for the term of three years from said date of appointment. 

chairman, etc The governor shall designate one of the members of said board 
as chairman, and shall also designate the term for which each 
member is appointed. 

Compensation. Section 3. The chairman of said board shall receive a salary 
of five thousand dollars a year, and each of the other members 
shall receive a salary of forty-five hundred dollars a year. 
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Section 4. The governor shall have power to remove any Removal, 
member of said board, with the advice and consent of the coun- 
-cil, and to fill all vacancies therein, by appointing for the re- 
mainder of any unexpired term in the same manner in which 
appointments are authorized for a full term. 

Section 5. The metropolitan water board and the board of The metropoi. 

r itan water board 

metropolitan sewerage commissioners are hereby abolished. anc i boai jf °! 
All the powers, rights, duties and liabilities of said metropolitan wwerage 

r ° r commissioners 

water board and of said board of metropolitan sewerage com- abolished, etc. 
missioners, and of each of them, are hereby transferred to the 
Metropolitan Water and Sewerage Board created by this act. 
No existing contracts, liabilities or suits shall be affected hereby, Existing 

contracts, etc., 

but the board hereby created shall in all respects and for all not affected. 
purposes whatsoever be the lawful successor of said metropoli- 
tan water board and of said board of metropolitan sewerage 
commissioners. 

Section "6. This act shall take effect upon its passage. 
[Approved March 20, 1901. 



[Chapter 204.] 

An Act to provide additional sewerage facilities for the 
city of newton and the town of brooeline. 

Be it enacted, etc., as follows: 

Section 1. The metropolitan water and sewerage board shall Metropolitan 

sewer to he 

extend the metropolitan sewer from a branch in St. Joseph's extended, 
cemetery in West Roxbury to and across the boundary line 
between Newton and Brookline, in the manner best adapted to 
serve the sewerage needs of those municipalities. 

Section 2. The city of Newton and the town of Brookline, Newton and 
and any persons and corporations, may, subject to the control may make *' 
and under the direction of the said board, make connections with sewers, 
with any sewers constructed by the board under the authority 
of this act. 

Section 3. In making said extension and in receiving sew- The metropoi. 

M .j J. j. . j • .. i .. .. . •■ itan water and 

age from said districts, and in any action relating thereto, and sewerage board 
for the purpose of constructing and maintaining said additional tain authority, 
main lines of sewer, the said board, acting on behalf of the e 
Commonwealth, shall have and exercise all the authority con- 
ferred by chapter four hundred and thirty-nine of the acts 
of the year eighteen hundred and eighty-nine, by chapter four 
hundred and six of the acts of the year eighteen hundred and 
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uiueivfirc. and l«r acte in smenibnem "thereof m3 in ■flflHina 
thereto regarding tut original system or smythmga nhUini: (IihwsiIj 
and br chapter on* hundred and sixfrFHaighi of the nets nf 4b 
year nineteen hundred and one : and a£ the jiiuvJBi ing df mss 
chapter* ait herein- made applicable to ink additional nmiH t rwp - 
tk*u- exoepi as iierein otherwise prcrined. 

8*crao* 4L To meet the expenses mBnxred under Hie pn> 
vi*k** of thi* act the treasurer and jtbobtpht general mmIL ^nft 
the approrsJ of the governor and oorareiL issue scrip or BerfiS- 
eatee <rf debt- is the same and behalf erf the Oiiimtuir weami 
and under xte seal, V> an amount not exceeding forty iliimisini 
dollars for a term not exceeding furry yeas. Snob soap or 
eerlifieates <A debt shall be issued as registered bends or win 
interest ooupons attached, and fihaD bear Internal aft isft ant 
exceeding four per cent par annum, payable senn-^mnnally oa 
the first days of Mares and September in eaefe Tear. Tie said 
interest and scrip or certificates snail be pajaale and wnen 
shall be paid in gold win or its eqprivalest. Said scrip or 
tineates of debt snail be designated on their face, Metropolitan 
leverage Loan, snail be co unte rs i gned by the go * e m us, and 
shall be deemed a pledge of the faith and credit of the Com- 
monwealth, redeemable at the time specified therein, in gold 
coin or its equivalent, and shall be sold or disposed of at public 
auction or in such other mode and at such times and prices and 
in such amounts and at such rate of interest, not exceeding four 
per cent per annum, as the treasurer and receiver general with 
the approval of the governor and council shall deem for the best 
interests of the Commonwealth. Any scrip or certificates of 
debt issued under the provisions of this act shall be considered 
as an addition to and shall become a part of the loan authorized 
by chapter four hundred and six of the acts of the year eighteen 
hundred and ninety-five and acts in amendment thereof and in 
addition thereto. 
p»ym#otof Skotiov 5. The interest and sinking fund requirements of 

the moneys expended in constructing that part of the sewerage 
system provided for in this act, and the cost of maintenance 
and operation thereof, shall be deemed and paid as a part of the 
interest, sinking fund requirements and costs specified in said 
chapter four hundred and six and acts in amendment thereof 
and in addition thereto ; and the sinking fund established under 
the provisions of said chapter shall be a sinking fund for the 
extinguishment of the debt authorized by this act, said funds 
to be inoreased in the following manner : — The treasurer and 
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receiver general shall from year to year, beginning with the 
year nineteen hundred and one, apportion to said sinking fund 
an amount sufficient with its accumulations to extinguish the 
cfebt at maturity ; and in making the assessment for the increase 
of said sinking fund upon the several cities and towns liable 
thereto such proportions of the whole amount shall be assessed 
in each year as will harmonize with the proportions to be as- 
sessed on account of the sinking fund for loans now outstanding 
for the Neponset river valley metropolitan sewer system. Any 
premium realized from the sale of said scrip or certificates of 
debt shall be applied to the payment of the interest on said loan 
as it accrues. 

Section 6. This act shall take effect when the town of ^®° totake 
Brookline appropriates money to construct a sewer or sewers in 
said town to connect with the extension of the metropolitan 
sewer provided for by this act. [Approved March 26, 1901. 



[Chaptbr 318.] 

An Act to authorize the temporary taking of water for 
emergency purposes by cities and towns. 

Be it enacted, etc., as follows : 

Section 1. Cities by their city councils, and towns having cities and cer. 

J J 7 ° tain towns may 

a system of water supply by their water commissioners or in cases of emer. 

j rr j ^ geney take 

selectmen, may in cases of emergency and for a period not ex- j*»*«f from ««£ 
ceeding six months in any one year, take water from any brook, 
stream, river, lake, pond or reservoir, not already appropriated 
to uses of a municipal water supply, in such quantities as may 
be necessary to relieve the emergency ; but water commissioners 
or selectmen of towns shall not make any such taking unless 
previously authorized so to do at some meeting of the inhabi- 
tants of the town regularly called therefor. They may also 
take such rights to use any land and for such time as may be 
necessary to use such water. Such vote of a city council or of 
a town meeting shall be conclusive as to the existence of the 
emergency. No such taking shall be made until the state board Water to be 

a •f ° approved by 

of health shall have first approved the water as a proper source state board of 

health. 

of water supply. 

Section 2. The city councils of cities and the water com- Description of 

" taking to be 

missioners or selectmen of towns shall cause to be recorded in recorded, etc 
the registry of deeds for the county or district in which such 
water and land are situated, within thirty da^ja fcttet \Y\& \»2KXfc% % 



306 



METROPOLITAN WATER [Pttb. Doc. 



Certain dotiea, 
etc., to be exer- 
cised by the 
metropolitan 
water and sew- 
erage board. 



a description sufficiently accurate for identification, with a state- 
ment of the purpose and the time for which the same are taken', 
which statement shall be signed by the mayor of the city or by 
the chairman of the water commissioners or selectmen of the 
town making the taking, and upon sach recording the right to use 
for the time stated in such taking shall vest in such city or town. 

Section 3. The city councils of cities and the water com- 
missioners or selectmen of towns shall within sixty days after 
the termination of the exercise of any right taken under the 
provisions of this act estimate and determine, as near as may 
be, the actual damages sustained by any person by the taking 
of any water and of the right to use any land nnder this act; 
but any one aggrieved by such determination may have such 
damages assessed by a jury of the superior court, in the same 
manner as is provided by law with respect to damages sustained 
by the laying out of ways. If upon trial damages are increased 
beyond the amount determined as aforesaid, the aggrieved per- 
son shall recover costs, otherwise such person shall pay costs, 
and costs shall be taxed as in civil cases ; but no suit or peti- 
tion for such damages shall be brought after the expiration of 
two years from the date of the recording of the description and 
statement as aforesaid. 

Section 4. The powers conferred upon and the duties to be 
performed by the city councils and mayors of cities under this 
act shall within those cities and towns using the metropolitan 
water supply be exercised by the metropolitan water and sewer- 
age board. [Approved April 23^ 1901. 



Maintenance, 
etc, of Quincy 
pumping sta- 
tion, etc. 



[Chapter 429.] 

An Act making an appropriation for maintaining and oper- 
ating THE QUINCY PUMPING STATION AND FORCE MAINS IN THE 
SOUTH METROPOLITAN SEWERAGE SYSTEM. 

Be it enacted, etc., as follows : 

Section 1. A sum not exceeding fifty-five hundred dollars 
is hereby appropriated, to be paid out of the treasury of the 
Commonwealth from the ordinary revenue, for the mainte- 
nance and operation during the year ending on the thirty-first 
day of December, nineteen hundred and one, of the Quincy 
pumping station and force mains taken by the metropolitan 
water and sewerage board. 

Section 2. This act shall take effect upon its passage. 
[Approved May 23, 1901. 
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[Chapter 442.] 

An Act relative to bonds required to be given under 
certain contracts made by the metropolitan water and 
sewerage board. 

Be it enacted, etc., as follows : 

Chapter three hundred and thirty-nine of the acts of the year 1897, 889. 
eighteen hundred and ninety-seven is hereby amended by in- 
serting at the end thereof the following : — Nothing herein con- Certain righto, 
tained shall be construed to deprive any city or town of any and'towninot 
rights or remedies under laws existing at the time of the passage 
of this act. [Approved May 29, 1901. 



[Chapter 458.] 

An Act to provide for an additional metropolitan water 

LOAN. 

Be it enacted^ etc, as follows : 

Section 1 . The treasurer and receiver general of the Com- Metropolitan 
monwealth shall from time to time, on the request of the metro- tr oan * 
politan water and sewerage board, issue negotiable bonds in 
the name and behalf of the Commonwealth and under its seal, 
designated on the face thereof, Metropolitan Water Loan, to 
an amount not exceeding thirteen million dollars, in addition 
to the twenty-seven million dollars authorized to be issued 
under the provisions of section seventeen of chapter four hun- 
dred and eighty-eight of the acts of the year eighteen hundred 
and ninety- five ; and the provisions of said chapter and of acts 
in amendment thereof and in addition thereto shall apply to 
this additional loan, to the same extent as if the amount au- 
thorized by said act had been forty million dollars instead of 
twenty-seven million dollars. 

Section 2. This act shall take effect upon its passage. 
[Approved June 5, 1901. 



[Chapter 489.] 

An Act to change the amount to be assessed annually 
upon cities and towns under the act to provide for a 
metropolitan water supply. 

Be it enacted, etc., as follows : 

Section 1. Section nineteen of qhapter four hundred and iW5,488,§i», 

amended . 

eighty-eight of the acts of the year eighteen hundred and mnetoj- 
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ma>ni1 S 



Prorteot. 



P«ym«nt of 

aiMumiDU, 



five, being " An act to provide for a Metropolitan Water Sup- 
ply 9 *, is hereby amended by striking out all after the word 
"treasurer", in the thirty-second line, to and including the 
word " apportioned", in the forty-fourth line, so as to read as 
follows : — Section 19. Said treasurer shall in each year esti- 
mate the amount, in addition to the premiums from sales of said 
bonds and the proceeds from the operations of said board, ex- 
clusive of the proceeds from sales of property, required during 
the year to pay the interest* sinking fund requirements, expenses 
of maintenance and operation of said water works, and shall 
apportion to the city of Boston the proportion of such amount 
that the valuation of said city for the preceding year bears to 
the total of all such valuations of all cities and towns in said 
water district : provided, however, there shall be included only 
one sixth of the total valuation of any such city and town which 
has not reached the safe capacity of its present sources of sup- 
ply in a dry year, as determined by said water board and certi- 
fied to said treasurer, and has not made application to said 
board for water, and the remainder to the other cities and towns 
in said district, one third in proportion to their respective valua- 
tions and the remaining two thirds in proportion to their respec- 
tive populations, including however only one sixth of the total 
valuation and one sixth of the total population of any such city 
and town which has not reached the safe capacity of its sources 
or of the sources of supply of the water company by which a 
town is supplied, or has not made application for water as 
aforesaid; and provided, further, that any city or town as- 
sessed upon its full valuation and population, which furnishes a 
part of its water supply from its own works or receives a supply 
from a water company, shall be allowed and credited in its ap- 
portionment with a sum equal to twelve dollars for each million 
gallons of water furnished as aforesaid, as determined by said 
water board and certified to said treasurer. Said treasurer 
shall in each year notify each city and town of the amount of 
its assessment, and the same shall be paid by the city or town 
into the treasury of the Commonwealth at the time required for 
the payment and as part of its state tax. 

Section 2. This act shall take effect upon its passage. 
[Approved June 13, 1901. 
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[Chaptrr 498.] 

An Act to extend the time for filing petitions foe dam- 
ages, AND OFFERS OF SURRENDER OF REAL ESTATE, UNDER THE 
ACT TO PROVIDE FOR A METROPOLITAN WATER SUPPLY. 

Be it enacted, etc., as follows : 

Section 1. Section one of chapter three hundred and forty- mw.bh.ii, 

A " etc., amended. 

two of the acts of the year eighteen hundred and ninety-nine, 
as amended by section one of chapter one hundred and eight of 
the acts of the year nineteen hundred, is hereby further amended 
by striking out the word "one", in the seventeenth line, and 
inserting in place thereof the word : — four, *— so as to read as 
follows : — Section 1. Petitions under the provisions of section Time within 

which certain 

fourteen of chapter four hundred and eighty-eight of the acts petitione for 

, damages, etc., 

of the year eighteen hundred and ninety-five, or of section one may be filed, 

extended. 

of chapter four hundred and forty-five of the acts of the year 
eighteen hundred and ninety-seven, and acts in amendment 
thereof or in addition thereto, for the determination of damages 
for the taking of real estate may be filed, as provided by law, 
within two years after the actual taking by right of eminent 
domain of such real estate or of any interest therein, and peti- 
tions for the determination of damages for the taking of water 
rights where no land is taken in connection with such water 
rights, and for the determination of all other damage provided 
for in said acts, and offers of surrender of real estate provided 
for in said acts, may be filed on or before the first day of July 
in the year nineteen hundred and four. 

Section 2. This act shall take effect upon its passage. 
[Approved June 13, 1901. 



[Chapter 605.] 

An Act relative to the payment to certain persons in the 
town of clinton of damages sustained under the act to 
provide for a metropolitan water supply. 

Be it enacted, etc., as follows : 

Section 1. Section fourteen of chapter four hundred and 1 JJ 5, a ^ l 8 e , n $ d JJ 
eighty-eight of the acts of the year eighteen hundred and ninety- 
five, as amended by chapter five hundred and fifty-one of the 
acts of the year eighteen hundred and ninety-eight, is hereby 
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farther amended by inserting after the word " Boylston ", in 
the fifth and eleventh lines, respectively, of section one of said 
chapter five hundred and fifty-one, the words : — or in that part 
of the town of Clinton within the limits of the Wachusett reser- 
voir, — so that said section fourteen of chapter four hundred 
and eighty-eight, after the word "court", in the fiftieth line, 
Determination shall read as follows : — In case any individual or firm owning 
on the first day of April in the year eighteen hundred and 



ninety-five an established business on land in the town of West 
Boylston, or on land in the town of Boylston, or in that part of 
the town of Clinton within the limits of the Wachusett reservoir, 
whether the same shall be taken or not under this act, or the 
heirs or personal representatives of such individual or firm, shall 
deem that such business is decreased in value by the carrying 
out of this act, whether by loss of custom or otherwise, and 
unable to agree with said board as to the amount of damages 
to be paid for such injury, such damages shall be determined 
w©rde««reei and paid in the manner hereinbefore provided. The words 
" real estate ", as used in this section, shall include water rights, 
and in the case of mills all machinery thereon. 

Section 2. This act shall take effect upon its passage. 
[Approved June 14, 1901. 



''defined. 



[Chaptbk 609.] 

An Act to require the metropolitan water and sewerage 

BOARD TO IMPROVE THE CONDITION OF THE COCHTTUATE WATER 
BASIN. 

Be it enacted, etc., as follows: 
Condition of Section 1. The metropolitan water and sewerage board, 

witerbeeintobe within two years from the passage of this act, shall cause that 
part of the Cochituate reservoir known as Pegan Meadow, 
located in the town of Natick, and that part of said reservoir 
in the towns of Wayland and Natick known as Snake Brook 
meadow, to be cleaned and excavated to a level of three feet 
above the bottom of the aqueduct from said reservoir, and the 
banks of the said meadows to be improved so that mud deposits 
shall not be exposed thereon at low stages of the water ; and in 
the execution of this work the board may decrease the flowed 
area of the said meadows to such extent as it shall see fit. The 
cost of said work shall be paid out of the Metropolitan Water 
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Loan Fond : provided, however* that the amount so expended Proviso, 
shall not exceed one hundred thousand dollars; and if the 
board shall find it impossible to excavate said meadows to the 
depth herein specified and to carry out all the provisions hereof 
for said sum, then said work shall be prosecuted to such extent 
as may reasonably be done for the sum of one hundred thousand 
dollars. 

Section 2. The provisions of section twenty-eight of chapter Oeruin provi. 
four hundred and eighty-eight of the acts of the year eighteen apply, 
hundred and ninety-five for the enforcement of the act to pro- 
vide for a metropolitan water supply shall apply to this act. 

Section 3. This act shall take effect upon its passage. 
[Approved June 14 y 1901. 



[Chaptbb 513.] 

An Act to authorize the advancement of moneys for the 
purp0se8 of the metropolitan water and sewerage 

BOARD. 

Be it enacted, etc., as follows : 

Section 1 . There may be advanced from the treasury of Certain sums of 

J J money may be 

the Commonwealth to such person as shall be designated by advanced for the 

r -o •/ purposes of the 

the metropolitan water and sewerage board such sums of money, metropolitan 

water and sew* 

not exceeding twenty thousand dollars at any one time, as the erage board, etc. 
auditor of accounts may certify to the treasurer of the Com- 
monwealth to be necessary to enable said board to make direct 
payments upon their pay rolls and other accounts. Said sum 
may be advanced from any loan or appropriation under the con- 
trol of the metropolitan water and sewerage board. The person 
to whom this money is advanced shall within thirty days from 
the receipt of any sum file with the auditor of accounts a state- 
ment in detail of the moneys expended, approved by the met- 
ropolitan water and sewerage board, and, where it is practicable 
to obtain them, receipts or other like vouchers of the persons to 
whom the payments have been made. The person so designated 
shall give a bond with sufficient sureties, to be approved by the 
auditor of accounts, in the sum of twenty thousand dollars. 

Section 2. All acts and parts of acts inconsistent herewith Repeal, 
are hereby repealed. 

Section 3. This act shall take effect upon its passage. 
[Approved June 14, 1901. 
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•anal par- 
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Proviso. 



[CMAPrn M6-] 

Ail Act to protide for certain annual payments to the 

TOWN OF HOPKIKTON OK ACCOUNT OP THE CONSTRUCTION OF 
THE METROPOLITAN WATER SYSTEM. 

Be it enacted, eU~, as follows: 

Section 1. The treasurer of the Commonwealth shall pay 
to the town of Hopkinton as a part of the expenses of the 
metropolitan water works, the som of twelve hundred dollars in 
the month of September in the year nineteen hundred and one, 
and a like sum in the same month in each succeeding year until 
ten years after the reservoirs or basins situated in said town 
cease to be a part of the metropolitan water system : provided, 
that the town shall continue to be a municipality during that 
time ; but shall pay no tax and make no other payment to said 
town on account of any property held by said water board for 
the purposes of a water supply. 

Section 2. This act shall take effect upon its passage. 
[Approved June 18, 1901. 
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RESOLVES, 
[Chapter 101.] 

Resolve to provide fob the appointment of a committee 
to determine whether compensation should be paid to 
the towns of clinton, sterling and holden by reason 
of the construction of the wachusett reservoir by the 
metropolitan water and 8ewerage board. 

Resolved, That the governor of the Commonwealth is hereby 
authorized to appoint a committee of three persons to determine 
whether any, and what amount of, compensation should be paid 
to the towns of Clinton, Sterling and Holden, as municipalites, 
and not to the individual citizens thereof, by reason of the con- 
struction of the Wachusett reservoir, or of any other acts done 
under authority of chapter four hundred and eighty-eight of the 
acts of the year eighteen hundred and ninety-five and the 
amendments thereof. The said committee shall receive such 
compensation for their services as the governor and council may 
fix, and shall report to the general court at its next session, not 
later than the fifteenth day of January in the year nineteen hun- 
dred and two. Any vacancy occurring in the committee may 
be filled by the govemow ^Appro^ed Juue 10^ IQQl* 



No. 57.] AND SEWERAGE BOARD. 313 



Index to Legislation of the Teak 1901 



AFFECTING THS 



METROPOLITAN WATER AND SEWERAGE BOARD. 



A. 

APPROPRIATION. Chap. Sect. 

for operation, etc., of North Metropolitan System of Sewage Disposal, 40 1 

for operation, etc., of pumping station, etc., in Quincy, 429 1 

for operation, etc., of South Metropolitan System of Sewage Disposal, 80 1 

ASSESSMENTS. 

under Act providing for Metropolitan Water Supply, upon cities and towns, 

changed, 489 1 



B. 

BOARD OF HEALTH. See State Board of . 

BONDS. 

given under contracts made by Metropolitan Water and Sewerage Board, rela- 
tive to 442 - 

BROOKLINE. 

may connect with sewer constructed by Metropolitan Water and Sewerage 

Board, 204 2 

BUSINESS. 

payment to be made for decrease in value of, in parts of Clinton, . . 605 1 

C. 

CITIES AND TOWNS. 

taking of water by, for emergency purposes, 313 1 

CLINTON. 

relative to payment to certain persons in parts of, on account of Metropolitan 

Water Supply, 605 1 

to determine whether compensation shall be paid to, on account of Wachusett 

Reservoir, . Resolves, 101 - 

OOCHITTJATE "WATER BASIN. 

to be improved by Metropolitan Water and Sewerage Board, .... 609 1 

COMMISSION. 

Metropolitan Sewerage, consolidated with Metropolitan VTstet fetrot^ . . "\s»k ^ 



%u MErarjPOUiA? itaixz 





7BL - 




1 
1 



t* 




Ml a tfr e V> fijW H BU to, on t rn m m of Mm uopntmmm Water Work*, . SIS 1 



eoMoHdftttd wfcb MetropoHfas Water Bond, 168 1 

METROPOLITAN 0BWKRA0E LOAM. 

to meet expense of extension of fewer, 204 4,6 

METROPOLITAN WATER AND SEWERAGE BOARD. 

advances of money to, 613 l 

appropriation for pumping station, etc, in Qoincy, taken by, .... 429 1 

authority of , to extend fewer, to be under certain arte, 204 3 

created, appointment, removal and ealariee, of members of, .168 1-4 

relative to additional Metropolitan Water Loan, 463 1 

relative to bonds given unoW contracte made by, 442 - 

relative to payment to Clinton, Holden and Sterling, . . . Resolves, 101 - 

taking of water by, for emergency purposes, 313 4 

to extend sewer from West Roxbury to Newton and Brookline line, 204 1 

to Improve the Oocbltnate Water Basin, 609 1 

METROPOLITAN WATER BOARD. 

consolidation of, with Metropolitan Sewerage Commission, . . 168 6 

METROPOLITAN WATER LOAN. 

to increase amount of , 463 1 

METROPOLITAN WATER SUPPLY. 

payment to t>e made Hopklnton on account of, 516 1 

relative to change of amount to be assessed upon cities and towns under the act 

providing for, 489 1 

rslatlvo to payment to certain persons in parts of Clinton on account of, 605 1 

to oxtond time for filing petitions for damages under, 498 1 



No. 57.] AND SEWERAGE BOARD. 315 



NATICK. 

Pegan and Snake Brook meadows in, to be improved by Metropolitan Water Chap. Sect, 
and Sewerage Board, 509 1 

NEWTON. 

may connect with sewer constructed by Metropolitan Water and Sewerage 

Board, 204 2 



P. 

PEGAN MEADOW. 

in N a tick, to be improved by Metropolitan Water and Sewerage Board, . . 509 1 

PETITION. 

for damages, time for filing of, extended, 498 1 



Q. 

QUOTCY. 

appropriation for pumping station, etc., in, 429 1 



S. 

SEWAGE DISPOSAL. 

effect of, to be reported by State Board of Health, 104 1 

SEWERS. 

outlets of, to be examined by State Board of Health, 104 I 

SNAKE BROOK MEADOW. 

to be improved by Metropolitan Water and Sewerage Board, . . . . 509 1 

STATE BOARD OF HEALTH. 

to approve the taking of water for emergency purposes, 313 1 

to examine sewer outlets, etc., 104 1 

STERLING. 

to decide whether compensation be paid to, on account of Wachusett Reser- 
voir, Resolves, 101 

SURRENDER. 

of real estate, offers for, time for filing extended, 498 1 



W. 

WAOHTJSETT RESERVOIR. 

to determine whether compensation shall be paid certain towns on account 

of Resolves, 101 

WATER. 

Gi j. taking of, by cities and towns for emergency purposes, 313 1 

WAYLAND. 

Snake Brook meadow in, to be improved by Metropolitan Water and Sewerage 

Board, 509 1 
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